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ANNUAL PROGRESS REPORT, 1999 
Northeast Research Station 
Watertown, South Dakota 
J.D. Smolik 
• 
The 1999 growing season was longer than average (Table 1 ). The last 
killing frost (28°F) occurred on April 18. Precipitation in April and May was slightly 
below average and June rainfall was well above average. Precipitation in July and 
August was more than 4 inches below average. September precipitation was 
above average followed by much below average rainfall in October. The first killing 
frost was recorded on October 1 . The total growing season precipitation (April­
October) was nearly 5 inches below average, and 1999 was the 8th driest year on 
record at the station. Growing season precipitation over the past 44 years is 
summarized in Figure 1 . 
The timely rainfall and seasonal temperatures in the early part of the season 
resulted in very good crop establishment and development. Dryer conditions in 
July slowed development of the small grains and oilseeds. Foliar disease and scab 
were present at damaging levels, and yields of small grains were approximately 3 
to 30% lower than the previous year. Canola and flax yields were about 25% 
lower than in 1998, and alfalfa yields were also lower. The very dry conditions in 
July and August did not appear to substantially slow row crop development, and 
corn and soybean yields were generally very good. Unlike the previous two years, 
European corn borer population levels were low this year and did not reach 
damaging levels. An additional six acres was added to the farm this year to 
accommodate increased interest in corn end soybean herbicides. 
Both of the 1 999 tours were well attended. The summer tour included 
updates on herbicides, small grain varieties and diseases, spring wheat breeding, 
and corn insects. Discussions on crop marketing, alfalfa management, and hulless 
oats were also included. Fall tour topics included herbicide studies, corn and 
soybean performance, row crop diseases, soybean breeding, and soil fertility 
studies. 
We thank the area Crop Improvement Associations for sponsoring the lunch 
following the summer tour. Thanks also to Orrin Korth and family for assistance 
with harvesting operations and to Nick Endres for providing wagons for use at the 
tours. We also thank Arlan Kannas for his assistance over the summer months. 
The 2000 Summer Tour will be held on 7 July starting at 4pm. The Fall 
Tour on 6 September will begin at 1 pm. 
Note: Much of the information in this report is based on ongoing studies, and the 
results should therefore be considered tentative. The use of trade names in this 
publication is not an endorsement of the product by either the Plant Science 
Department or the Agricultural Experiment Station. 
Special thanks to Marjorie VanderWaal for her assistance in preparing this report. 
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Table 1. Growin9. Season Precioitation• (inches) 1956 • 1999 
Year April May June July Aug. Sept. Oct. Total · Frost ·free 
Da s 
1956 1.80 2.88 6.56 4.02 6.25 0.70 2.44 24.65 125 
1957 4.26 5.98 2.85 0.74 5.26 2.12 3.12 24.33 119 
1958 1.41 1.49 2.65 2.68 0.57 0.81 0.18 9.79 116 
1959 0.58 3.47 1.91 1.66 4.69 1.10 1.95 15.36 110 
1960 1.53 3.84 4.05 0.79 1.03 1.30 1.50 14.04 123 
1961 2. 16 5.75 4.01 4.62 0.62 1.84 1.00 20.00 138 
1962 1.39 5.48 3.98 10.36 1.89 1.39 1.11 25.60 143 
1963 1.41 3.54 3.22 5.74 2.51 4.33 0.68 21.43 158 
1964 2.39 1.07 3.62 2.01 4.22 0.93 0.04 14.28 92 
1965 2.89 6.08 3.66 2.34 2.63 4.33 1.23 23.16 104 
1966 1.49 0.77 1.88 2.19 4.59 1.53 1.52 13.97 138 
1967 0.92 0.69 4.58 1.05 1.13 1.06 0.35 9.78 129 
1968 3.04 2.15 3.18 2.39 1.53 2.56 2.00 16.85 132 
1969 1.52 3.44 1.96 4.52 2.48 1.86 2.18 17.96 109 
1970 2.00 1.98 1.07 2.29 1.00 1.66 2.01 13.01 148 
1971 1.33 1.78 7.61 1.02 2.93 1.46 5.56 21.69 168 
1972 1.90 7.73 2.92 6.35 2.57 0.11 1.37 22.95 172 
1973 1.14 2.87 1.12 2.05 1.27 3.81 1.39 13.65 183 
1974 1.22 3.37 1.45 2.09 3.70 0.22 0.91 12.96 141 
1975 4.15 2.18 4.76 1.25 2.89 2.28 1.64 19.15 139 
1976 1.10 1.26 1.49 0.51 0.79 1.62 0.57 7.34 144 
1977 2.64 2.24 5.78 2.47 2.70 3.67 3.06 22.56 180 
1978 3.38 5.15 2.26 2.08 2.43 2.32 0.53 18. 15 178 
1979 3.14 2.17 5.78 3.10 5.21 0.53 3.50 23.43 162 
1980 0.43 3.09 4.97 1.96 3.82 0.72 0.68 15.67 150 
1981 0.48 0.99 2.73 2.23 1.20 0.52 1.88 10.03 136 
1982 0.35 5.50 1.37 4.05 0.64 2.73 3.11 17.75 175 
1983 0.70 1.64 3.43 5.45 3.00 2.86 1.30 18.38 140 
1984 2.88 1.66 7.45 1.85 3.09 1.14 4.69 22.76 147 
1985 1.93 3.90 2.07 5.21 3.65 3.77 1.69 22.12 167 
1986 5.55 4.64 3.62 4.14 3.11 4.19 0.13 25.38 159 
1987 0.55 2.03 1.20 4.16 5.64 2.44 0.46 16.47 162 
1988 0.59 2.76 0.69 0.86 4.03 2.98 0.22 12.13 144 
1989 2.95 1. 15 1.74 2.41 4.58 1.56 0.56 14.95 147 
1990 1.04 2.26 5.13 3.73 2.58 2.16 1.78 18.68 136 
1991 4.01 4.41 10.45 2.69 4.37 1 .45 0.63 28.01 146 
1992 0.91 1.45 7.95 3.08 0.75 3.17 0.02 17.33 154 
1993 1.69 2.53 6.58 6.70 1.40 2.05 0.17 21 .12 149 
1994 2.48 2.12 6.11 4.65 3.67 2.47 2.11 23.61 162 
1995 2.92 3.66 2.89 8.05 6.09 2.45 2.43 28.49 152 
1996 0.18 4.20 1.36 3.43 2.92 2.34 2.57 17.00 164 
1997 2.20 0.97 0.76 4.77 4.23 1.39 2.25 16.57 152 
1998 0.69 4.18 2.96 1 .93 3.94 0.02 7.58 21.30 167 
1999 1.45 2.57 4.96 1 .56 0.49 2.29 0.25 13.57 165 
Avg: 1.88 3.03 3.67 3.21 2.90 1 .95 1.69 18.35 146 
* 1960·1962, 1973·1976. 1978 and 1979 data obtained from Watertown FAA station. 
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1999 CROP PERFORMANCE RESULTS - WHEAT, OAT, AND BARLEY 
R.G. Hall and K.K. Kirby 
Hard Red Spring Wheat 
Performance results are indicated in Table 1. The top-yielding entries for 1999 are 
the experimental lines SD3310, SD3348, and 503367. Entries had to differ by 4 bushel 
per acre or more to be significantly different. Ingot had the best bushel weight. Entries 
had to different by one pound per bushel to be significantly different in bushel weight. 
Hagar, Nora, Argent, 503310, ND709-9, and ND716 are the highest in protein. Use 
caution when evaluating these proteins, values were obtained from one sample per entry. 
Note, Argent and 377s (white wheat varieties) are lower in yield or bushel weight or both, 
compared to other entries. 
The top-yielding varieties for the 1996, 1998-99 time period are Butte 86, Ember, 
Forge, Hamer, Ingot, Oxen, Russ, and Sharp. Entries had to differ by 6 bushels per acre 
or more to be significantly different. Ingot had the best bushel weight. Entries had to 
differ by one pound per bushel to be significantly different in bushel weight. 
Durum Wheat 
Performance results are indicated in Table 2. The top-yielding variety for 1999 is 
Belzer. Entries had to differ by 2 bushel per acre or more to be significantly different. 
Ben, Lebsock, Maier, Mountrail, Munich, Plaza end Sceptre had the best bushel weight 
values. Entries had to differ by 3 pounds/bushel or higher to be significantly different in 
bushel weight. The best protein content entries are Belzer, Ben, Maier and Munich. Use 
caution when evaluating these proteins, values were obtained from one sample per entry. 
The top-yielding entries for the 1996, 1998-99 period are Ben and Munich. They 
do not differ significantly in yield or bushel weight and are the only entries tested three 
years. 
Oat 
Performance results are indicated in Table 3. Don, Ebeltoft, Youngs, 5094004, 
5094160, and 5095300 are the top-yielding entries for 1999. Entries had to differ by 
12 bushel per acre or more to be significantly different. The hulless experimental lines 
5095963 and $096709 are the best entries in bushel weight followed closely by Paul, 
another hulless oat. Aside from the hulless entries, the best bushel weight entries are 
Hytest, Jerry, S093018 and $094004. Entries had to differ by one pound per bushel to 
be significantly different in bushel weight. The high protein entries are Hytest, Paul, 
$095963, and SD96709. 
Don, Jerry, Riser and Settler are the top-yielding entries for the 1996, 1998-99 
period. Entries had to differ by 21 bushels per acre or more to be significantly different. 
Hytest, Jerry, and Riser are the highest in bushel weight. Entries had to differ by 3 
pounds per bushel to be significantly different in bushel weight. 
Barley 
Performance results ere indicated in Table 4. The top-yielding entries for 1999 are 
Conlon, Excel, Foster, Logan, MNBrlte, M98, and N016461. Entries had to differ by 10 
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bushel per acre or more to be significantly different. Conlon, MNBrite, M98, ND1 6092, 
and ND16461 are the best bushel weight entries. Entries had to differ by two pounds per 
bushel to be significantly different in bushel weight. MNBrite was the highest in protein 
content while ND1 6461 was the lowest. Some caution should be used when evaluating 
these proteins because they were obtained from one sample per variety or experimental 
line. 
The top.yielding entries for the 1 996, 1 998-99 period are Conlon, Excel, Foster, 
Logan, Robust and Stander. There was no significant yield difference among the entries 
tested. Conlon, a two·row feed barley, had the best bushel weight. Entries had to differ 
by one pound per bushel to be significantly different in bushel weight. 
Hard Red Winter Wheat 
Performance results are indicated in Table 5. Arapahoe, Crimson, Culver, 
Pronghorn, Quantum 7588, Ransom, Siouxland, Windstar, 5095218, and NE93613 are 
the top-yielding entries for 1 999. Varieties had to differ by 9 bushel per acre or more to 
be significantly different. Elkhorn, Harding, Rose, Seward, SD94241 ,  and 5095203 had 
the best bushel weight. The best entries in protein content are Hondo, Jagger, TAM107, 
and the hard white winter entries, Heyne and Nuplains. Use caution when evaluating 
these proteins, values were obtained from one sample per entry. 
The top-yielding varieties for the 1 998-99 period are Arapahoe, Crimson, Harding, 
Pronghorn, Ransom, Siouxland, Tandem, Vista, Wesley, Windstar, and 5094241 . 
Varieties had to differ by 1 1  bushels per acre or more to be significantly different. Scout 
66 and Tandem tended to have the best bushel weight while Jagger and Harding tended 
to have the best protein content. 
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Table 1 .  Hard red spring wheat variety yields , bushel 
weights ,  and proteins for one- and three-years. 
VAFI.IETY '9Q 3· YRil '99 3-YRt '99 3·YRt. 
· · bu/a · ·  • •  lbe/bu • •  . - . . .  � . . . . 
BUTIE 86 40 42+ se 57 
CHFI.IS,CK 1 5  24 53 53 17 .5 
EMBER 32 44+ 50 57 15.6 
FORGE 37 41+ 5G 56 16.0 
HAGAR 17 S3 17.0 
HAIER 33 41+ 57 58 16.3 
HJ98 23 53 16.3 
INOOT 42 45+ 60+ eo+ 16.2 • 
IVAN 32 se 14 .9  
NORA 21 53 1 7 . 8  • 
NORLANDER 26 36 55 56 1 6 , 6  
NORPRO 30 54 16 .2  
OXEN 37 42+ 56 57 16.3 
PARSHALL 36 58 16 . 1  
REEDER 39 SS 15.8 
RUSS 34 46+ 50 se 16.0 
SAXON 20 53 16.S 
SHARP 35 43+ 57 58 15 .7  
2375 34 39 58 58 15.4 
ARGENT .. (W) 29 55 1 7. 7  
377a -(W) 15 52 1 5 . 4  
803310 48+ 59+ 17.2 
803335 38 58 1$.4 
SD3345 44 so+ 16.5 
803348 47+ • 58 1s.e 
SD3355 ,40 56 15.8 
SD33fS7 4ii+ 58 16.4 
803407 31 55 • 15.6 
503414 30 • 58 16.2 
S0811Q 40 56 
• 
-8-
Table 1 .  Hard red spring wheat (Continued ) .  
VARIETY ' 09 3·YR• '99 3·YRf 
• • bu/a · ·  lbt/bu · ·  
MN93413 20 53 
N0709·0 30 se 
N0716 2e 57 
TEST AVG. : 33 40 56 57 
LSD (51\s}S: 4 6 1 1 
CV (1\s) #: 9 10 2 2 
- A hard white (W) spring wheat variety. 
• Include• yeare 1996, 1998·99. 
+ In top-yield or top-bushel weight group. 
S Least tignificant difference LSD (5�) . 
# Measure of experimental error, 
Values of 151\s or less are best. 
'99 3·YRf 
• • • • • l'\s • • • •  
1 5 . 1  
1 7 . 2  
1 7 . 8  
15 .8  
Table 2 .  Durum wheat variety yields, buthel weights, 
and proteins for one·and three-years. 
VARIETY ' 09 3·YRt •99 3·YRt 
· · bu/a · ·  · · lbs/bu · ·  
BELZER 32+ 51 
BEN 2e 32+ 53+ 58+ 
LEBSOCK 27 55+ 
MAIER 28 52+ 
MOU'.ITRAIL 28 53+ 
MUNICH 23 34+ 52+ 54+ 
PLAZA 25 52+ 
SCEPTRE 19 52+ 
UTOPIA 24 49 
TEST AVG. : 2e 33 52 55 
LSD (5'11)$: 2 $$ 3 $$ 
CV (ta) #:  7 12 4 1 
t Inoludea years 1996, 1998·99. 
+ In top.yield or top·buehel w.ight group. 
S Lea,t aignifioant difference LSD (5�) . 
'99 3·YR 
· · · · ·  % . . . .  
18.4 
1 8 . f!l  
17 .0  
18 .7  
17.8 
18.7 
16.9 
17.  7 
16.6 
17.8 
$$ Value difference• within a ooluian are not significant . 
I lleaeure of experi•ental error. 
Value• of 1 �  or lea, are best. 
• 
Table 3 .  Oat variety yields , bushel weights , and proteins 
for one · and three -years . 
VARIETY 
DON 
' 99 3-YRI 
· · bu/a · · 
1 12+ 88+ 
EBEL TOFT 1 1 9+ 
HYTEST 68 72 
JERRY 106 103+ 
PAUL -(HLS) 66 
RISER 
SETILER 
TROY 
YOUNGS 
106 100+ 
103 94+ 
98 79 
1 12+ 
8093018  
8094004 
SD94160 
$095298 
$095300 
102 
1 10+ 
1 08+ 
97 
1 12+ 
8095963-(HLS) 74 
5096709-(HLS) 84 
8097575 101 
MN941 12  76 
TEST AVG. : 
LSD (5%)$ :  
CV ('6) # :  
97 
12  
9 
89 
21 
9 
- HLS = hulless variety. 
' 99 3-YR' 
· ·  lba/bu · ·  
36 35 
35 
40 
39 
43 
38 
37 
37 
35 
39 
39 
36 
33 
36 
44+ 
44+ 
38 
36 
38 
1 
3 
39+ 
39+ 
38+ 
36 
34 
• 
.. 
37 
3 
4 
f Includes years 1996, 1 998-99. 
+ In top-yield or top.bushel weight group. 
$ Least significant difference LSD (5\) . 
# Measure of experimental error, 
Values of 1 5\ or less are best • 
' 99 3-YRt 
· - protein \1-� 
14.0 
16.4 
18 .8  
15 .9  
18 .9  
1 7 . 9  
17.4 
17 .3  
1 6 . 6  
16 .2  
16 .8  
16 .4  
17 .0  
15.6 
18.9 
1 8 . 0  
15 .8  
15 .9  
16 .9  
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Table 4 .  Barley variety yields
t 
bushel weights, and 
Proteins for one -and hree-years . 
VARIETY ' 99 3-YR@ ' 99 3·YR@ • 99 3·YR 
- · bu/a - ·  - · lbs/bu · - - ·protein �--
CONLON 70+ 70+ 49+ 50+ 
EXCEL 70+ 74+ 45 47 
FOSTER 74+ 77+ 46 47 
LOGAN 71+ 70+ 47 49 
MNBRITE 69+ 48+ 
ROBUST 68+ 70+ 46 48 
STANDER 61 74+ 45 47 
M98 78+ 48+ 
N015477 51 43 
N016092 64 49+ 
ND16461 69+ 49+ 
TEST AVG. : 68 73 47 48 
LSD (5%)$: 1 0  $$ 2 1 
CV (�) # :  1 0  1 0  3 2 
@ Includes years 1 996 , 1 998-99 .  
+ In top- yield or top-bushel weight group. 
$ Least significant difference LSD (5%) . 
1 4 . 7  
1 3 . 9  
1 3 . 8  
1 4 . 9  
1 6 . 5  
14.8 • 
1 4 . 2  
1 4 .  1 
14 .6  
14 .2  
13  . 1  
14 .4  
$$ Value differences within a column are not significant . 
# Measure of experimental error,  
Values of 1 5\ or less are best . 
Table 5 .  Hard red winter wheat variety yields, bushel 
weights ,  and proteins for one - and two -years . 
VARIETY ' 99 2-YR ' 99 2-YR ' 99 2-YR 
•• bu/a - - • lbs/bu · ·protein "5· • 
ALLIANCE 40 46 . . 10 .4  1 1 .2 
ARAPAHOE 53+ 52+ 60 57 1 1 .3 12.3  
CRIMSON 54+ 53+ . 10 .9  1 1 .9 
CULVER 50+ 50 59 . 1 0 . 8  . 
ELKHORN 41 47 61 59 1 1 . 4 1 2 . 4  
HARDING 47 52+ 61 58 1 1 .5 12.8  
KONDO 45 . 56 . 12 .5  . 
JAGGER 35 43 52 53 1 2 . 7  1 3 . 0  
MILLENNIUM 49 . 1 0 . 0  . 
NEKOTA 46 46 10 .5  1 1 . 7 
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Table 5 .  Hard red winter wheat (Continued) .  
VARIETY ' 99 2 -YR ' 99 2-YR ' 99 2 -YR 
· · bu/a · ·  · lbs/bu · - - - - 'Is • • • •  
PRONGHORN 53+ 57+ 59 59 1 0 . 9  1 1  . 8  
QUANT.7588 57+ . 59 . 10 .6  . 
RANSOM 59+ 56+ 59 57 1 1 . 8 1 2 . 6  
ROSE 40 44 62 59 10 .5  1 1  . 6  
ROUGHRIDER 38 40 59 59 1 1 .5 1 2 . 5  
SCOUT 66 45 46 60 60 1 1 .0 12  . 1  
SEWARD 48 43 62 57 1 0 . 5  1 1  . 5  
SIOUXLAND 54+ 55+ 57 58 1 1 . 1 1 1 .  7 
TAM 107 24 32 51 52 12  . 1  12 .5  
TANDEM 46 49+ 60 60 1 1 . 3 12  . 1  
VISTA 45 50+ 59 58 1 1 .  7 1 2 . 1  
WESLEY 45 50+ 58 56 1 1 .5  12 .5  
WINOSTAR 50+ 58+ 56 57 1 1 . 3  1 1 .  7 
2137 42 46 55 55 9.6 10 .4  
BETTY-(W) 34 56 1 1 . 1  
HEYNE-(W) 31 58 ,. 1 2 . 0  
NUPLAINS-(W) 41 1 2  . 1  
8094149 40 46 58 58 1 0 . 5  1 1 . 3  
5094241 47 50+ 61 59 10 .5  1 1 .4 
8095203 48 61 9 . 8  
809521 8  59+ 60 10 .5  
NE93613 52+ 1 0 . 4  
TEST AVG. : 46 48 58 57 1 1 . 1  1 1 .9 
LSD (591)$: 9 11 
CV (99) # :  1 5  12 
.. _ Hard white (W) winter wheat variety. 
+ In top-yield group. 
$ Least significant difference LSD (5\) . 
# Measure of experimental error, 
Values of 1 5\ or less are best • 
.. 
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1999 CROP PERFORMANCE TRIALS - CORN AND SOYBEAN 
A.G. Hall and K.K. Kirby 
This is a report of the conventional corn hybrid and conventional and Roundup 
Ready soybean variety performance trials at the N.E. Research Farm. The South 
Dakota State University Crop Performance Testing (CPT) program conducted these 
trials. 
Test Procedures - Corn 
General - Test entries from corn seed companies were placed in either ..,earty" (95 
day or less, relative maturity) or ..,late" (96 day or more, relative maturity) test 
trials. 
Experimental Procedures - Entries were seeded in three replications with each 
hybrid randomly located within a replication. Plots consisted of two 30-inch rows, 
20 feet long and were conventionally sa&ded on May 4, 1 999 Into a Brookings 
silty loam previously cropped with spring wheat. The �e:ectng rate was 15% mere 
than the desired number of plants harvested per plot. Plots were kiter thinned io a 
desired population of 27,878 plants 1:J-e:r acre. A s-mrter fertiUzer of "100 
pounds/acre of 37-18-00 was applied 2" below end 2"" to the side f2 x 2} or the 
seed row. Force insecticide was T-banded at label rates for corn rootworm 
control. Weeds were controlled with recommended herbicides (pre-emergence and 
post-emergence) broadcast at labeled rates. 
Yield - Reported in bushel per acre (bu/a) and adjusted to 15.5% moisture and a 
56-pound bushel weight. Yield is rounded to the nearest whole bu/a. 
Moisture Content - Reported as percent grain moisture at harvest. 
Use of tables - Check the "least significant dlffe-ra:ri-ce" CLSDJ val1.1e at the bottom 
of each data column. The lSD lndicBtus how great a difference there must be 
between variable values, like yield, for th:ete to be e 5i9nUicant difference In yj:eld. 
ln some cases the LSD is missing because no valut! was calculated. In other cm&el 
the LSD value is missing because there are no significant differences among the 
data values and a footnote indicates the ..,differences are not significant. H 
The LSD values can be used in two ways. First, to identify the top-yielding group 
(TYG) for each trial. For example, in Table 1 the highest two-year yield was 185 
bu/a for Garst 8830. In order to determine whether Garst 8830 is the only top 
yielding entry in thfs trial use the LSD vatue of 20 bu/a at the bottom of the 2-yr 
vleld cotumfi. In omar for hybttas ro ba In the TYG they must yield 165 bu/a (185 
... 20 e 116.S-) or Mgher, Tecf'1nlcany, a yleld of 1 65 bu/a would not be in the lYG 
whTle a yle1d ot , 66 bu/a would ll-e- [1\ th& TYG, However, since all yields and LSD 
\lcllues. are munded to the nearest whole number, we can say 165 bu/a, because 
of rounding-off, is the more appropriate minimum value for lYG in the •early" 
maturity test for 1998-99. This value is indicated as the min. top·yield value at 
the bottom of the 2-yr yield column. Likewise, the TYG hybrids for 1999 are 
those that are equal or higher than the minimum top-yield value indicated at the 
bottom of the 1999 yield column. 
Second, LSD values are also used to determine whether two hybrids differ In 
performance. For example, in the early test the LSD value of 20 bu/a can be used 
to compare the yields of any two hybrids in the trial for 1998-99. If hybrid A 
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yields 1 79 bu/a and hybrid B yields 1 65 bu/a their yield difference is 1 4  bu/a ( 1 79 
- 1 65 = 1 4) .  In this case, the two hybrids do not differ in yield because their 
yield difference of 1 4  bu/a is less than the reported LSD value of 20 bu/a. In 
contrast, if hybrid C yields 1 5 7  bu/a the yield difference between hybrid A and 
hybrid C would be 22 bu/a ( 1 79 - 1 5 7  = 22). In this case the yield difference of 
22 bu/a is more than the reported LSD value of 20 bu/a and therefore hybrid A 
would have a significantly higher yield than hybrid C. Entries in each trial are 
numerically sorted from highest to lowest yields according to whether they have 
been tested for 2-years or 1 -year. 
Test Results - Corn 
General • Statistical tests were conducted to determine whether differences 
obtained were caused by variations in environment or were true variety 
differences. In 1 999 the coefficient of variation (CV) for yield was a very good 7 
to 9% for the corn hybrid trials. This indicates the level of experimental error 
associated with the corn trial was relatively low and well within acceptable test 
limits. The early maturity trial averaged 1 58 bu/a while the late maturity trial 
averaged a lower 1 29 bu/a. The N.E. Research Farm received below average 
rainfall for 1 999. The lack of rainfall was most apparent in July and August when 
moisture levels were 2. 7 inches below average. The early maturity trial likely 
made most of its yield before the onset of moisture stress, while it lowered yields 
ot hybrids in the late trial. Harvest populations were the same for all hybrids and 
the level of stalks lodged was not significant. In both trials grain moisture was 
significant if moisture values differed by 1 % or more and bushel weights were 
significantly different if they differed by 2 pounds or more. 
Trial Results: 
Early Matu_rity (Table 1 , 50 entries). The 2 -year average was 1 63 bu/a, hybrids 
had to '"eld � 65 bu/e ar 1hi_ghe.- to be an the top-yield group (TYG), 1 1 hybrids 
que1lfied for the TYG, and hybrlds MC to differ by 20 Bu/A to be significantly 
different. The 1 999 avem:ga was 1 58 bu/a, hybrids had to average 1 62 bu/a or 
higher 10 be Ir, the TYG, 1 9  1hybrJds qualified for the TYG, and hybrids had to differ 
by 1 9  bu/a to be significentry diffeA!nt.. 
Late Maturity (Table 2, 55 entries). The 2-year average was 1 52 bu/a, hybrids 
had to yield 1 42 bu/a or higher to be in the TYG, and 1 6  hybrids qualified for the 
TYG. The test trial was unable to detect hybrid yield differences among entries 
tested two years, therefore all entries qualified for the TYG. The 1 999 average 
was 1 29 bu/a, hybrids had to yield 1 30 bu/a or higher to be in the TYG, 29 
hybrids qualified for the TYG, and hybrids had to differ by 1 8  bu/a to be 
significantly d ifferent. 
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Table 1 .  1 999 Conventional corn hybrid trial results .  
Early maturity - 95 days or less . 
YIELDS AT 1999 
1 5 . 5% MOIST. 
GRAIN BU . PLANTS STALKS 
2·YR 1 999 MOIST . WT. PER LODGED 
BRANO & HYBRID (bu/a) {96) (lb) ACRE ("5) 
******* ENTRIES TESTED TWO YEARS ******** 
GARST 8830 185 181 17  55 27878 1 
DEKALB DK440 179 180 14 55 27878 1 
KALTENBERG K3904 170 164 15  56 27878 2 
MUSTANG 402 169 173 1 5  54 27878 1 
WENSMAN MAX 127 169 169 17  59 27878 0 
DEKALB DK405 168 171 13 55 27878 1 
PAYCO 468 167 161 14 55 27878 1 
MUSTANG 3090 166 175 14 55 27878 1 
WENSMAN MAX 007 166 161 1 5  58 27878 5 
DAIRYLAND STEALTH- 1496 165 162 1 5  55 27878 3 
OENBESTEN 092890 165 176 1 5  55 27878 1 
MUSTANG 403 164 161 16 54 27878 1 
EPLEY E1 122 161 172 14 56 27878 1 
WENSMAN MAX 78 161 150 14 57 27878 0 
MALLARD UC·389·A 157 154 14 54 27878 1 
KRUGER K-9896 1 56 163 14 55 27878 2 
WENSMAN W 5088 BT 1 56 1 59 15  59 27878 0 
DENBESTEN 082892 1 56 1 58 14  57 27878 0 
DAIRYLAND STEALTH- 1 595 153 145 1 5  56 27878 1 
TOP FARM TFSX 2196 151 155 15  56 27878 1 
MUSTANG 3093 148 141 1 5  55 27878 1 
KAYSTAR KX-410 145 1 35 1 4  55 27878 1 
******* ENTRIES TESTED ONE YEAR '******* 
KRUGER EX-2096 178 1 5  56 27878 2 
KRUGER EX-2098 174 1 4  55 27878 3 
DEKALB OK427 1 72 14 58 27878 3 
KRUGER K-9898+ 168 17  59 27878 2 
DAIRYLAND STEALTH-1493 167 1 6  55 27878 5 
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Table 1 .  Early maturity ( Continued ) .  
YIELDS AT 1999 
15 .5% UOIST. 
GRAIN BU . PLANTS STALKS 
2·YR 1999 MOIST. WT. PER LODGED 
BRAND & HYBRID (bu/a)  ("ts) (lb) ACRE (%) 
A-it: I t•ilf !r ENTRIES TESTED ONE YEAR ******** 
DEKALB DK389BTY 167 1 5  59 27878 . o 
MYCOGEN 2424 164 1 7  59 27878 2 
GARST 8820IT 163 15 56 27878 6 
WENSMAN W 5258 BT 160 14 59 27878 4 
LG SEEDS LG 2473 1 59 14 55 27878 1 
GARST N7870 159 1 5  56 27878 4 
U . S .  SEEDS US C909 158 16 59 27878 1 
PROSEED 295 156 1 5  56 27878 2 
PROSEED ES4938 • 155 14 56 27878 1 
TOP FARM TFSX 795BT 155 16 57 27878 4 
GARST N8894BT 154 1 4  56 27878 3 
CARGILL 2610 154 1 6  59 27878 0 
KRUGER K·2094 153 1 5  55 27878 2 
DAIRYLAND STEALTH-1494 .. 152 1 5  56 27878 0 
KRUGER K -2091 152 1 3  56 27878 0 
KAYSTAR KX·405 147 1 4  55 27878 1 
OENBESTEN 082985 147 15 57 27878 0 
ASGROW RX355YG 146 1 4  57 27878 1 
SEEDS 2000 2951 1 39 14 55 27878 1 
MUSTANG 3900 139 1 3  55 27878 0 
MUSTANG 4095BT 138 15 56 27878 3 
ASGROW RX346 1 37 14 58 27878 0 
WENSMAN W 5178 BT 135 14 58 27878 0 
AVERAGE: 163 1 58 1 5  56 27878 1 
LSD (59ts) : 20 19 1 2 $$ $$ 
MIN. TOP YIELD VALUE* :  165 162 
JI COEF. OF VARIATION#: 7 7 
*Top yield · yields within one LSD value of highest yield. 
$$Differences within a column are not significant . 
#Measure of experimental error; 1 s, or less is best. 
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Table 2 .  1 999 Conventional corn hybrid trial result s .  
Late maturity - 96 days or more . 
YIELDS AT 1 999 
15 .5% MOIST. 
GRAIN BU. PLANTS STALKS 
2·YR 1 999 MOIST. WT.  PER LODGED 
BRAND & HYBRID (bu/a) (%) (lb) ACRE (%) 
***•••• ENTRIES TESTED TWO YEARS ******* 
DEKALB OK477 162 134 14 53 27878 0 
GARST 8766 158 134 15 57 27878 1 
HYLAND SEEDS HL 2521 158 148 19 53 27878 0 
DEKALB OK493BTX 155 135 14 54 27878 2 
HYLAND SEEDS HL 2614 1 54 140 16 53 27878 1 
OENBESTEN 082702 154 125 18 52 27878 0 
HYLAND SEEDS HL 2507 153 134 1 5  53 27878 0 
KALTENBERG K4809 153 125 14 53 27878 1 
EPLEY E1160 153 128 14 52 27878 1 
CARGILL 3677 1 53 134 15  55 27878 0 
KRUGER K-9802 153 131 18 53 27878 1 
TOP FARM TFSX 2100 150 129 18 52 27878 1 
IIALLARO UC-595-A 149 131 17 53 27878 1 
HYLAND SEEDS HL 2505 146 124 1 5  53 27878 1 
TOP FARM TFSX 2201 143 124 1 5  53 27878 0 
KRUGER 9902BT 142 1 17  1 4  50 27878 2 
******* ENTRIES TESTED ONE YEAR ******* 
KRUGER K-9903BT 148 15  55 27878 1 
MYCOGEN 2525 145 1 5  54 27878 1 
DEKALB OK507 141 15 54 27878 1 
U.S .  SEEDS US C969 140 14 53 27878 1 
MYCOOEN 2566 139 1 6  53 27878 0 
MYCOGEN 2592 1 36 17 55 27878 0 
DENBESTEN 082904 136 21 51 27878 1 
LG SEEDS LG 2484 .. 136 17  54 27878 1 
TOP FARM TFSX 1058T • 135 1 6  55 27878 1 
KRUGER EX-2005 135 17  53 27878 1 
WENSMAN W 5329 BT "' 135 18  57 27878 0 
KRUGER K-2002BT 135 14 54 27878 0 
KALTENBERG K4907 • 134 17 56 27878 0 
CARGILL 4021 BT 133 15 54 27878 1 
TOP FARM TFSX 2101 133 16 53 27878 1 
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Table 2. Late maturity (Continued ) .  
YIELDS AT 1 999 
1 5 . 5% MOIST. 
GRAIN BU . PL.ANTS STALKS 
2·YR 1999 MOIST. WT. PER LODGED 
BRAND & HYBRID (bu/a) (It!) (lb) ACRE (%) 
••••••• ENTRIES TESTED ONE YEAR ******* 
WENSMAN W 5308 BT 132 1 3  53 27878 0 
TOP FARM TFSX 7102BT 132 20 52 27878 1 
MALLARD UC-585 132 1 5  51 27878 0 
SEEDS 2000 3121BT 131  19 52 27878 1 
PROSEEO ES4968 130 14  54 27878 0 
SEEDS 2000 3101 128 17 52 27878 0 
EPLEY E1470BT 127 18 51  27878 1 
IIALLARD BT 2660 127 1 8  52 27878 1 
DENBESTEN 082999 126 1 7  53 27878 0 
GARST N7801 125 1 5  53 27878 0 
DENBESTEN DB2902BT 125 19 52 27878 2 
OENBESTEN 082905BT 124 1 5  54 27878 0 
GARST N8701BT 123 19 51 27878 1 
WENSMAN W 5319 BT 123 1 6  54 27878 1 
KRUGER K-9905BT 123 23 49 27878 0 
IIYCOGEN 2544 1 19 1 9  51 27878 1 
GARST 8773BLT 118 16 56 27878 1 
KALTENBERG K4508 1 1 8  1 4  55 27878 0 
PROSEED ET96 1 18 14 53 27878 1 
GARST 8732IT 1 1 3  1 5  53 27878 2 
KRUGER K-9906BT 1 12 25 50 27878 1 
PROSEED 200 • 1 1 1  19 52 27878 2 
KAYSTAR X9971 109 15 53 27878 0 
OENBESTEN DB2906BT 98 22 50 27878 1 
AVERAGE: 152 129 1 7  53 27878 1 
LSD (Sl'tl) : S$ 1 8  1 2 $$ $$ 
• MIN. TOP YIELD VALUE•: 142 130 
COEF. OF VARIATION#: 7 9 
*Top yield - yields within one LSD value of highest yield. 
$$Differences within a column are not significant . 
#Measure of experimental error; 15% or less is best. 
• 
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Test Procedures - Soybean 
General - Test entries are accepted from soybean seed companies and placed in 
the appropriate maturity group-0 or group-I test trial. 
Experimental - Standard 30-inch rows were used in all trials. Seeding rates were 
adjusted on a pure-live-seed (PLS) basis, to deliver 1 65,000 PLS/acre to attain 
1 50,000 plants per acre at emergence for each variety within a trial. Plots 
consisted of 2-row plots, 20 feet long, replicated three times. Seed inoculant 
(Nitragin brand Soybean Soil Implant) was applied down the seed tube, according 
to label instructions and rates, during seeding. Recommended post-emergence 
herbicides were broadcast at labeled rates in the conventional trials. In the 
Roundup Ready trials, Roundup Ultra (32 oz/A) was first applied at a 4-5 inch 
weed height followed by a second application 21 days later. 
Yield - Reported in bu/a and adjusted to a 1 3 % moisture content and 60-pound 
bushel weight. Yields are rounded to the nearest whole bu/a. 
Protein and Oil Content - Values for 1 998 are reported. One sample from every 
trial entry was tested using near-infrared-reflectance-spectroscopy (NIRS). 
Relative Maturity - The reported relative maturity for a given variety for 1 999 is 
dependant on whether the entry is in a conventional or a Roundup Ready trial. 
The relative maturity of the conventional group-0 and group-I soybean varieties 
was determined by a maturity trial conducted at Brookings as follows: An entry 
was considered mature when 95% of the pods had turned brown. The maturity of 
each entry was determined by subtracting its seeding date from the two·replicate 
average of its maturity date. Each maturity trial includes •earlyn, •intermediateH, 
and "late" maturity check varieties. The maturity of the check varieties were 
calculated and then linear regression methods were used to formulate a regression 
line equation using the maturity check data for each maturity group. The resulting 
maturity check data was regressed over a relative maturity scale of 0.0 to 0.9 for 
group·O varieties and 1 .0 to 1 .9 for group-I varieties. The regression line equation 
for each maturity group was then used to calculate the relative maturity of all 
entries in each respective maturity trial. The group-0 maturity trial spanned 20 
days and group-I trial 1 0  days; therefore, each 0 . 1  unit on the relative scale 
represents 2.0 days for group-0 and 1 .0 days for group-I varieties. 
The relative maturity trial for the group-0 and group-I Roundup Ready varieties was 
conducted at Brookings and is reported as "days from seeding to 95% brown 
pod ."  No relative maturity score was calculated because consistent and reliable 
check varieties for maturity could not be found since Roundup Ready varieties are 
relatively new. 
Height - Distance from soil surface to top node of main stem in inches. 
Lodging Score - How erect the main stem of plants within each variety are at 
maturity. 1 = all plants erect, 2 = slight lodging, 3 = lodging at a 45 degree 
angle, 4 = severe lodging, and 5 = all plants flat. 
Use of tables - Similar to discussion used in the corn results. Entries in each trial 
are numerically sorted from highest to lowest yields according to whether they 
have been tested for 3-years, 2-years, or 1 -year. 
• 
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Test Results - Soybean 
General - Statistical tests were conducted to determine if differences obtained 
were caused by variations in environment or were true variety differences. In 
1 999 the coefficient of variation (CV) for yield was a low 5 to 7% across all 
soybean trials; thus indicating all soybean trials had a low degree of experimental 
error .and were well within acceptable test limits. In 1 999, the group·O and group­
I conventional trials averaged 48 and 53 bu/a, respectively, while the group-0 and 
group-I Roundup Ready trials averaged 51 and 46 bu/a, respectively. Regardless 
of trial (conventional or Roundup Ready) yields differed by about 1 0% between 
maturity groups. In the conventional trials, the group-I trial yielded about 1 0% 
higher than the group-0 trial. It is common f.or u,-e. ron-;er _season varae11es w out 
yield shorter season varieties in a given year, For axa:mJlie. ,n the tttnventton.al 
soybean maturi�y �rial at Brookings, the cw&rage c:fays from seetfl1'\fJ 101 mat_urfty for the g roup-0 varieties was 1 1 3  days com1:>ared to , 25 day� ' 1 2  c11yis loo.a r) for lli!! group-I trial. In the Roundup Ready trial the later ma.1.-urmg1 ;roup-L trial yjelded 
about 10% less than the group-0 trial. Early maturing group-0 varieties likely 
made their yield before the onset of moisture stress. In contrast, yield reductions 
in the later maturing group-I varieties were likely caused by moisture stress in 
August. See discussion of seasonal moisture in General comments under Test 
Results - Corn. In the Roundup Ready maturity trial at Brookings, the average 
days from seeding to maturity for the group-0 varieties was 1 1 3  days compared to 
1 1 8 days (5 days later) for the group-I varieties. A possible 5-day delay in 
maturity as moisture was increasing could account for a lower yield average for 
the group-I trial compared to the group-0 trial. 
Trlal Results - Conventional varieties: Yields are three-year ( 1 997-99), two-year 
U 998-99l, or one-year ( 1 999). Entries tested for three years may have a top-yield 
group ITVG) value in any or all of the 3yr ( 1 997-99). 2yr { 1998·99). and 99 yield 
columns. Likewise. entries tested for two years may have a TYG value in either or 
both of the 2yr ( 1 998·99) and 99 yield columns. 
Group· 0 (Table 3) - TYG varieties had to yield at least 52 bu/a (three-year), 53 
bu/a (two-year) or 52 bu/a (one-year). The TYG for three-year, two·year, and one­
year data include 6, 1 3, and 1 8  entries, respectively. 
Group- I (Table 4) - TYG varieties had to yield at least 52 bu/a (three-year), 55 
bu/a (two-year), or 57 bu/a (one.year). The TYG for three-year, two-year, and one­
year data include 9, 1 7, and 1 6  entries, respectively. 
Trial Results - Roundup Ready varieties: 
Group- 0 (Table 5) - Varieties in the 1 999 TYG had to yield at least 56 bu/a. The 
TYG includes 1 5  entries. 
Group- I (Table 6) • Varieties in the 1 999 TYG had to yield at least 49 bu/a. The 
TYG includes 1 4  entries. 
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Table 3 .  1 999 Conventional soybean variety performance trial 
results .  
· · · BRAND I ENTRY - - -
KRUGER/K-1333 
KRUGER/K-0909 
KRUGER/K-1212+ 
UUSTANG/M-0970 
PRAIRIE BRAND/PB·097 
PRAIRIE BRAND/PB-098 
GOLD COUNTRY/SONORA 
PUBLIC/SURGE·O·CK 
DAIRYL.ANO/DSR-065 
PUBLIC/PARKER, l -CK* 
PUBLIC/HENDRICKS 
PUBLIC/SIIIPSON 
PUBLIC/MN 0301 
PUBLIC/OAWSON,O·CK* 
GOLD COUNTRY/BYGLAND 
PUBLIC/COUNCIL 
PUBLIC/LAMBERT 
PUBLIC/GLACIER 
PUBLIC/UC CALL,00-CK* 
KALTENBERG/KB090 
MUSTANG/11-0958 
HYTEST/HTS0910 
KRUGER/K-0999+ 
SANOS/SOI 098 
KRUGER/K·1222 
IIUSTANG/11-0700 
TOP FARII/TF6077 
GOLD COUNTRY/DURBIN 
PllBLIC/MN 0901 
J 
Maturity group- 0 ,  seeded 
- - - YIELD 
3YR 2YR ' 99 
bu/a  
· - 1998 . .  
** 
PROT . 
. - % 
*"* 
OIL 
May 1 7 ,  1999 . 
1999 · · -
## 
+ REL. 
HT. LOG. MAT. 
in. 
****** ENTRIES TESTED THREE YEARS ****** 
57 56 57 38 .8  15 .5  35 1 LO 
55 56 54 38.0 16.0 32 2 0.7  
54 55 52 37. 1 16 .3  38 2 0 . 8  
54 56 57 36. 9  16 .3  34 2 0.6 
54 56 53 37 . 0  16 .4 33 2 0 . 7  
53 54 50 38.2 15 .8  30 1 0 . 7  
50 52 50 37 . 9  1 6  . 1  37 1 0 . 4  
50 53 52 37. 3  16 .7  36 2 0 .5  
50 51 47 36 .0  1 7 . 2  34 2 0 .5  
48 51 51 35 .5  1 7  . 1  41 4 1 .6 
47 48 44 36.6 16.7 32 2 0 . 5  
46 48 48 37 . 7  16.0 35 2 0.4 
46 48 46 37.0 16 .7  39 4 0.2  
45 48 47 36.0 1 6 . 9  39 4 0 .4  
45 46 45 36.6 16 .3  35 2 0.0 
45 46 38 36.0 17  . 1  35 2 0.5  
43 45 43 36. 4  16 .9  37 2 0 . 5  
36 40 39 36 . 3  15.8  32 4 0.6 
35 40 38 35 .3  16.3 37 3 · . 1  
******* ENTRIES TESTED TWO YEARS ******* 
58 57 37 .0 16.5  32 1 0 .7  
57 57 36 .7  16.3 32 2 0 .7  
57 55 36.5 16 .6  32 1 0 .6  
56 53 37. 1  1 6 . 3  32 2 0 .8  
56 52 37.4 16 .3  31 1 0.7  
54 49 37.4 1 6 . 2  38 2 0.9  
52 50 35.9 17 .7  37 1 0 .3  
• 51 47 36 . 1  1 6 . 5  37 2 0.5  
51 50 36 .6  16 .6  35 2 0 .5  
51 47 36 . 1  17 .3  38 3 0.5  
.. 
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Table 3 .  Conventional soybeans , maturity group-0 (Continued) . 
· - - BRAND I ENTRY · · ·  
OEKALB/CX105 
PUBLIC/JIM 
PUBLIC I DAKSOY 
PRAIRIE BRAND/PB-087 
MUSTANG/E-089 
PAYC0/9809 
M·W GENETICS/G0909 
MUSTANG/E-069 
CROPLAN GENET. /l0983 
STINE/ 1 101 ·6 
DENBESTEN/081000 
PRAIRIE BRAND/PB- 1 1 7  
KRUGER/K-0888 
GOLD COUNTRY/X3812 
tlYCOGEN/5093 
MUSTANG/E-091CN 
NK BRAND/808-80 
PROSEED/8089 
NK BRANO/S05-05 
PROSEED/8099 
TEST AVERAGE: 
LS0(5%) VALUES ($) : 
UIH.TOP-YIELD VALUE ($) : 
COEF . OF VARIATION (#) : 
- - ·  YIELD 
3YR 2YR ' 99 
bu/a 
- - 1 998 - -
** 
PROT. 
- - . % 
** 
OIL 
-
HT. 
in. 
******** ENTRIES TESTED lWO YEARS 
50 48 37.0 16 .4  38 
41 38 37 . 1  1 5 . 8  32 
40 40 35.6 1 6 . 4  34 
********* ENTRIES TESTED ONE YEAR 
56 33 
55 34 
53 33 
53 33 
52 37 
52 � 32 
52 • 30 
51 30 
51 30 
50 33 
49 29 
49 35 
46 32 
45 38 
44 34 
44 � 35 
42 30 
48 51 48 36 .8  1 6 . 5  35 
s 5 5 
52 53 52 
5 5 6 
1999 - - -
## 
+ REL. 
LOG. MAT. 
"'******** 
2 o.s 
4 0 .0  
3 - • 1 
******"'** 
1 0 .6 
2 0.6 
1 0.6 
1 0 .6 
1 0 .5  
1 0 . 7  
1 0.8  
1 0 . 7  
1 0 . 8  
1 0 . 6  
1 0 . 8  
1 0.5  
1 0.6  
2 0 . 5  
2 0 . 6  
3 0.3 
2 0.7  
2 
* Ck =  maturity group check. ** see protein & oil . 
$ See yield. + 1= excellent, 5= poor .  
# Cv · Measure of experimental error, 1 s, or less is best . 
## A scale difference of 0 . 1  is equal to 2 .0  days in maturity. 
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Table 4 .  1 999 Conventional soybean variety performance trial 
result s .  Maturity group · ! ,  seeded May 20, 1 999 . 
· · · BRAND I ENTRY - - -
STINE I 1386 -6 
PRAIRIE BRAND/PB - 146 
KRUGER/K-1444 
PRAIRIE BRAN0/PB·197 
KRUGER/K-2021+ 
KRUGER/K-1777 
GOLD COUNTRY/GOODWIN 
WENSMAN/W 3107 
DAIRYLAND/DSR- 180/STS 
PUBLIC I STRIDE 
UYCOGEN/5143 
GOLD COUNTRY/KANDI 
PUBLIC/PARKER , I -CK* 
PUBLIC I IA 1 006 
GOLD COUNTAY/X5715 
PUBLIC/MN 1301 
PUBLIC/UN 1401 
PUBLIC/STUROY , I I ·CK* 
PUBLIC/BELL·SCN 
PUBLIC I GRANITE 
HYTEST/HTS1410 
WENSMA.N/W 3148 
MUSTANG/M - 1 1 38 
MUSTANG/M - 1 128 
STINE/1 486 
MYCOGEN/5121 
MALLARD/0910 
GOLD COUNTRY/BISCAY 
KRUGER/K-2125 
OENBESTEN/081997 
PUBLIC/MN 1801 
MALLARD/0960 
DENBESTEN/081500 
KALTENSERG/1<8148 
IIUSTANG/M - 1 160 
M·W GENETICS/G1410 
WENSMA.N/W 3207 
· · ·  YIELD 
3YR 2YR ' 99 
- - - bu/a 
• •  1998 • •  .... 
PROT. 
. .  % 
** 
OIL 
. . 
1 999 • • •  
## 
+ REL. 
HT. LOG. MAT. 
in. 
****** ENTRIES TESTED THREE YEARS ****** 
56 59 60 37 . 5  16 . 3  34 1 1 . 6 
56 57 57 37 .6  1 6 . 2  34 1 1 . 5 
54 55 54 37.0 1 6 . 7  36 1 1 . 4  
54 56 54 37 . 6  1 5 . 7  36 1 1 . 8 
54 56 53 36 .8  1 5 . 8  37 2 1 . 6 
53 53 53 37 . 6  1 5 . 4  34 1 1 . 8 
53 56 54 35.2 1 7 . 3  37 3 1 .  3 
53 55 57 36 .6 16 .6  34 2 1 . 2 
52 53 51 36 . 5  1 6 . 2  40 2 1 .  8 
51 55 54 34 .7  17 .S  37 2 1 . 4 
51 55 53 35 . 9  1 5 . 7  40 2 1 .  3 
49 51 54 37 . 9  1 5 . 9  32 1 1 . 6 
49 52 53 36 .8  16 .2  46 4 1 . 6 
49 51 53 35.4 16 .8  37 3 1 . 6  
49 49 47 34 .0 16 .4  35 3 1 . 4  
48 50 47 37 . 5  1 5 . 5  43 1 1 .  3 
46 48 48 37 .0  16 . 5  42 2 1 . 3 
45 46 46 37 . 5  16 .2  41 3 . 
42 44 46 37.6 1 6 . 3  36 2 1 . 6 
41 <42 42 37 .3  1 5 . 9  39 2 1 . 6 
******* ENTRIES TESTED lWO YEARS ******* 
60 62 37 .8  16 . 1  34 1 1 . 6 
58 58 37 .6 1 6 . 2  37 1 1 . 6  
58 59 36 . 5  1 5 . 8  33 1 1 .  7 
57 53 36 .3  16 .9  33 1 1 .  3 
56 56 37 . 5  1 5 . 9  33 1 1 . 4 
56 56 36 .6  16 . 1  34 1 1 . 5  
55 51 36 . 1  1 7 . 2  38 1 1 .  1 
55 55 38.2 1 5 . 7  38 1 1 .6 
54 51 37 . 1  16 .0  35 2 1 .  8 
52 53 34 .3  16.4 37 1 1 .6 
50 50 37.6 1 6 . 2  40 2 1 . 6 
48 49 37.6 1 5 . 9  36 3 1 . 3 
********* ENTRIES TESTED ONE YEAR ********* 
61 34 1 1 . 6 
60 35 1 1 . 6 
59 35 1 1 . 6 
I 59 .. 36 1 1 .6 
59 37 1 1 .  8 
• 
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Table 4 .  Conventional soybeans , 
· · ·  YIELD 
· · · BRAND I ENTRY - - ·  3YR 2YR ' 99 
- · ·  bu/a 
maturity 
· · 1998 
* *  
PROT. 
- - . \ 
group· !  
** 
OIL 
. - . 
HT. 
in . 
********* ENTRIES TESTED ONE YEAR 
PRAIRIE BRAND/PB-141 59 31 
LG SEEDS/LG 6148 58 34 
KRUGER I K · 1771 Ji 58 37 
CROPLAN GENET . / L1505 58 34 
PRAIRIE BRAND/PB · 162·2 58 34 
KRUGER/K· 1666 58 36 
KRUGER/K- 1606 58 31 
KRUGER/K-1414 57 32 
GARST/0135 56 33 
DEKALB/CX166 56 " 35 
KRUGER/K-1990 • 56 38 
PUBLIC/SURGE-0-CK 54 38 
KALTENBERG/K8120 54 34 
PROSEED/8149 • 54 35 
PRAIRIE BRANO/PB-138 ic 53 34 
NK BRAND/X9818 ,. 53 34 
KRUGER/K-2040 53 38 
STINE/X1700 52 33 
MALLARD/0930 52 36 
NK BRANO/S13·J6 52 "' 33 
MUSTANG/M · 1 179CN 4 51 ._ 35 
PROSEED/8119 51 .. 40 
WENSMAN/W 3139N 50 • 29 
WENSMAN/W 3189N • 49 35 
PRAIRIE BRANO/PB-208 48 • 38 
GOLD COUNTRY/X93857 .. • 48 35 
PROSEED/8169 46 35 
OAIRYLANO/OSR- 1 58 45 37 
TEST AVERAGE : 50 53 53 36 .8  16 .2  36 
LSD(5�) VALUES ($) : 4 5 5 
YIN .TOP·YIELO VALUE ($) : 52 55 57 
COEF . OF VARIATION (#) : 5 5 5 
(Continued) ., 
1 999 . . .  
## 
+ REL . 
LOG. MAT. 
********* 
1 1 .  5 
1 1 .  6 
1 1 . 7 
1 1 . 5 
2 1 .  8 
1 1 .  7 , 1 .  7 
1 1 .  5 
2 1 . 5 
1 1 .6 
1 1 . 6 
2 0 .5  
1 1 .4 
1 1 . 5 
1 1 . 5  
1 1 .  7 
1 1 . 8 
1 1 .  7 
1 1 . 3 
1 1 . 4 
1 1 .6  
2 1 . 2  
1 1 .  3 
2 1 .6 
2 1 . 7 
1 1 .4 
1 1 .  7 
2 1 .  5 
2 
* Ck =  maturity �roup check . **  See protein & oil . S See �ield . + = excellent 5= poor. # Cv · easure of experimental error,  1 5% or less is best . 
## A scale difference of 0 . 1  is equal to 1 . 0 days in maturity. 
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Table 5 .  1 999 Roundup Ready soybean variety performance t rial 
results . 
· · · BRAND I ENTRY · · ·  
PRAIRIE BRANO/PB-0910R 
US SEEDS US/S0909RR 
WILFARM SEEDS/WF090RR 
MUSTANG/U-091RR 
KRUGER/K·099ARR 
MUSTANG/M ·090RR 
PROSEED/RR0099 
GOLDEN HARVEST/H0979RR 
DENBESTEN/OB0900RR 
KRUGER/K·099+RR 
GARST/9909RR 
KRUGER/K·099RR 
WENSUAN/W 2098 RR 
MALLARO/RR091 1 
PRAIRIE BRANO/PB0740RR 
CROPLAN GENET . /R0934 
DEKALB/CX085RR 
PRAIRIE BRAND/PB0920RR 
STINE/0990·4 
PRAIRIE BRAND/PB1030RR 
IIUSTANG/E·109RR 
UUSTANG/M·079RR 
�GROW/AG0801 
KAYSTAR/K0755RR 
KRUGER/K·100RR 
PRAIRIE BRANO/PB0730RR 
PRAIRIE BRANO/PB0909RR 
PRAIRIE BRAND/PB1240RR 
PRAIRIE BRAND/PB11 53RR 
HY·VIGOR/111RR 
Maturity group-0 ,  seeded May 20, 1999. 
· · · YIELD · · ·  
3YA 2YR ' 99 
• • •  bu/a 
• .  1998 • .  
** 
PROT. 
. . .  % 
** 
OIL 
- - -
HT. 
in . 
********* ENTRIES TESTED ONE YEAR 
61 36 
60 38 
60 38 
59 35 
58 37 
58 36 
57 38 
57 35 
57 36 
57 35 
57 37 
56 .. 35 
� • 56 • 35 
56 35 
.. • 56 .. 38 
55 38 
55 .. 34 
55 38 
SS 36 
54 36 
53 32 
52 37 
• 51 .. 40 
so 38 
k 50 32 
50 39 
50 • 40 
48 36 
48 40 
47 44 
1999 . . .  
## 
+ REL. 
LOG. MAT. 
********* 
2 121 
1 1 19  
2 122 
2 120 
2 120 
1 1 18  
2 1 16  
1 1 16  
2 1 19  
1 1 16  
2 1 17  
2 1 1 7  
2 1 1 8  
1 1 16  
2 
1 1 1 7  
1 120 
1 1 17  
2 1 19  
2 120 
2 1 19  
2 1 1 8  
2 
2 
2 1 1 8  
2 
3 120 
2 1 1 9  
2 127 
4 
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Table 5 .  Roundup Ready soybeans , maturity group- 0  
· · ·  YIELD 
P - - BRAND I ENTRY . . .  3YR 2YR ' 99 
bu/a 
. .  1998 - -
* *  
PROT . 
. - - % 
'** 
OIL 
. . . 
HT. 
in 
(Continued) 
1 999 • • •  
## 
+ REL. 
LOG. MAT. 
********* ENTRIES TESTED ONE YEAR ********* 
TOP FARU/TF6099RR 47 40 
CARGILL/8075RR 47 29 
WENSMAN/W 2079 RR 47 40 
KRUGER/K- 101RR 47 41 
STINE/1096-4 47 �o 
PRAIRIE BAANO/PB1190RR 47 • 44 
PRAIRIE BAANO/P80707RR 47 39 
GOLD COUNTRY/3910RR 46 33 
KRUGER/K-101+RR 45 41 
PROSEED/RR9050 45 36 
SANDS/SOI 083RR 45 .. 41 
GARST/0082RR 44 40 
TOP FARM/TF6090RR 44 38 
HYTEST/HTS880RR 44 39 
GOLD COUNTRY/6805RR ; 43 39 
KAYSTAR/K0350RR • -. 43 32 
KALTENBERG/KB099RR 42 42 
PRAIRIE BRAND/P80717RR 40 43 
TOP FARM/TF6070RR • 39 41 
TEST AVERAGE: 51 58 
LSD(5%) VALUES ($) : 5 
MIN.TOP-YIELD VALUE ($) : 56 
COEF. OF VARIATION (#) : 6 
* Ck =  maturity group check. ** See protein & oil . 
$ See yield . + 1 =  excellent, 5= poor. 
4 1 16  
3 1 1 4  
2 1 1 2  
3 1 16  
2 1 16  
2 1 17  
4 
1 1 16  
2 123 
2 1 1 2  
2 
1 
2 120 
2 1 16  
3 
2 
4 1 1 7  
3 
2 1 1 6  
2 
# Cv - Measure of experimental error, 1s, or less is best . 
## Days from planting to maturity. 
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Table 6 .  1 999 Roundup Ready soybean variety performance trial 
results .  Maturity group- I ,  seedea May 20, 1 999 . 
- - - YIELD · · ·  . .  1998 . .  ,,. ..  .. 
· · · BRAND I ENTRY · · ·  3YR 2YR ' 99 PROT . OIL 
KRUGER/K·200RR 
WENSMAN/W 2198 RA 
KRUGER/K·221AR 
KRUGER/K-180RR 
DEKALB/CX198RR 
TOP FARM/TF6150RA 
KRUGER/K·202+RR 
KRUGER/K-222+RR 
KRUGER/K-220RR 
ASGROW/AG1301 
MYCOGEN/ATLAS 5173RR 
KALTENBERG/KB119RR 
OEN8ESTEN/DB1200RR 
PROSEED/RR0159 
KRUGER/K·191+RR 
NK 8RANO/X9712RR 
HYTEST/HTS1330RR 
KRUGER/K·222ARR 
KRUGER/K-131RR 
CARGILL/B1 15RR 
OEKALB/CX194RR 
PRAIRIE BAANO/PB1093RR 
WENSMAN/W 2139 RR 
GOLD COUNTRY/6016RR 
WENSMAN/W 2179 RR 
HYTEST/HTS1875RR 
MUSTANG/E·1 79RR 
HY·VIGOR/1557RR 
KRUGEA/K·202RR 
KRUGER/K·199RR 
GOLDEN HARVEST/H141 1 RR 
UUSTANG/11 - 1 1 9RR 
GOLD COUNTRY/5914RR 
GOLDEN HARVEST/H1173RR 
OENBESTEN/D81600RR 
PROSEED/RR0199 
GOLDEN HARVEST/H1565RR 
PRAIRIE BRAND/PB1620RR 
PRAIRIE BRAND/PB1490RR 
NK BRAN0/$14·U7 
J 
· · · bu/a · · ·  - - % · ·  
""****** ENTRIES TESTED ONE YEAR 
53 
• 
• 
• 
• 
53 
52 
52 
52 
52 
51 
51 
51 
50 
50 
50 
49 
49 
48 
48 
48 
48 
47 
47 
47 
47 
47 
47 
46 
46 
46 
46 
46 
46 
46 
46 
46 
45 
45 
45 
45 
45 
45 
45 
• 
• 
.. 
.. 
• 
1999 - - · 
## 
+ REL . 
HT. LOG. MAT. 
in . 
•****** 
37 f 
36 1 
37 , 
38 1 
37 1 
129 
1 31 
131 
129 
130 
41 2 125 
36 1 131 
36 1 130 
35 1 130 
34 1 121 
39 1 129 
34 1 1 1 6  
33 1 1 1 7  
37 4 122 
35 1 130 
38 2 
39 2 
35 1 
35 1 
38 2 
121 
125 
131 
1 1 7  
1 1 8  
44 2 127 
35 1 1 1 8  
37 2 122 
39 2 124 
45 3 125 
42 3 127 
38 1 130 
40 1 124 
38 1 132 
35 1 133 
45 2 
32 1 
35 1 
43 2 
43 2 
124 
1 1 5  
121 . 
127 
42 1 128 
38 3 126 
39 2 124 
44 1 123 
39 1 121 
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Table 6 .  Roundup Ready soybeans 1 maturity group - I  (Continued ) .  
· · ·  YIELD 
· · ·  BRANO I ENTRY · · ·  3YR 2YR '99 
bu/a 
• • 1 998 • • 
** ** 
PROT. OIL 
• • • % • • • 
1999 · · ­
## 
+ REL . 
HT. LDG. IIAT. 
in. 
****** *** ENTRIES TESTED ONE YEAR ********* 
KRUGER/K-141RR 45 35 1 126 
MYCOGEN/ATLAS 5115RA ,. 45 43 2 120 
MALLARO/RR1211  44 43 2 1 1 9  
WENSMAN/W 2159 RR 44 39 2 127 
MUSTANG/M·144AR 44 43 2 123 
MUSTANG/M · 1 51RR 44 38 2 124 
KRUGER/K·144RR 44 34 1 122 
MUSTANG/M - 1 1 1RR 44 41 2 1 18  
PRAIRIE BRAND/PB1340RR 44 33 1 122 
PRAIRIE BRAN0/PB1 530RR 44 39 1 128 
KALTEN8ERG/K8139RR 44 37 2 126 
SANOS/EXP 1458RR 43 44 2 . 
OEKALB/CX150RR 43 42 2 125 
MYCOGEN/ATLAS 5141RR 43 44 2 127 
KRUGER/K· 198RR 43 36 1 128 
OYNA-GRO/DG31 1 5RR 43 43 2 . 
WENSIIAN/W 2148 RA 43 42 1 1 24 
GARST/EX9130RR 43 44 3 126 
M·W GENETICS/G1492RR 42 41 1 126 
KRUGER/K-1 55RR 42 40 1 126 
OENBESTEN/DB1798RR 42 37 1 126 
OENBESTEN/DB1999RR 41 41 2 130 
ASGROW/AG1601 40 38 1 126 
KRUGER/K-191RR 40 ' 40 2 130 
PRAIRIE BRAN0/PB1404RR 38 42 3 125 
TEST AVERAGE : 46 • 39 2 
LSD(5�) VALUES ($) : 4 
MIN.TOP-YIELD VALUE ($) : 49 
COEF.  OF VARIATION (#) : 7 
* Ck =  maturity group check . **  See protein & oil . 
$ See yield . + 1= excellent, 5= poor. 
# Cv · Measure of experimental error, 1 5\ or less is best . 
## Days from planting to maturity . 
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1999 CANOLA VARIETY EVALUATIONS 
Kathleen A. Grady and Lee Gilbertson 
Objective: 
Evaluate performance of canola varieties under South Dakota growing 
conditions. 
Methods: 
Canola varieties were evaluated at two northeastern South Dakota locations in 
1 999. Thirty-five Argentine (Brassies napus) and three Polish (B. rapa) varieties were 
planted at the Watertown Northeast Research Station on April 20, 1999 and at 
Webster, SD on April 29th (Table 1 ). The varieties tested included eleven Roundup­
tolerant and eight Liberty-tolerant varieties. However, neither location was sprayed 
with Roundup nor Liberty because varieties without tolerance to these two herbicides 
were also included in the trials. Treflan was applied pre-plant incorporated at 
Watertown and Poast was applied post-emerge at both locations. Experimental 
design was a randomized complete block with four replications. Plots consisted of 
seven rows 14.5 feet long, rows spaced seven inches apart. Notes were taken on 
days from planting to 10% flower, end of flowering, and maturity. Plant height was 
measured at maturity and lodging was rated on a scale of one to nine, where 1 = no 
lodging and 9 = an plants lodged, immediately prior to harvest. Shattering percent was 
also estimated at harvest. 
All plots were straight-combined with a Hege plot combine. Plots were 
harvested on several different dates due to maturity differences among varieties. 
Equipment problems delayed the last harvest date at Watertown, leading to increased 
shattering in some of the later-maturing varieties at that location. An oit sample from 
each plot was sent to Jim Hammond at North Dakota State University for oil analysis. 
Results and Discussion: 
The growing season in northeast South Dakota began with adequate to surplus 
topsoil and subsoil moisture. Webster was wetter than normal in May, June, end 
July, but dry in August (Table 2). Watertown was wetter than normal in June, but 
had below average precipitation the rest of the growing season. Temperatures were 
generally cooler than normal at Watertown. Webster was cooler than normal in May, 
June, and August, but had above normal temperatures in July. 
Table 1 lists the canola varieties tested in South Dakota in 1999. 
Stands were good at both locations. A few plots in a low area in one corner 
of the trial at Webster were drowned out after excessive rains in May and June. 
Seed yield, plant height, lodging, flowering, maturity, and shattering data for 
the thirty-eight canola varieties are presented in Tables 3-5. The average yield across 
all varieties was 1491 lbs/A at the Watertown NE Research Station and 1 350 lbs/A 
at Webster. Yields of the Argentine varieties were higher than those of the earlier· 
maturing Polish varieties at both locations. The Polish varieties at Webster were 
heavily infected with Alternaria Black Spot. 
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Plant heights were about five inches taller at Webster than at Watertown 
(Tables 3 and 4). There was considerable lodging at Webster. Shattering varied at 
the two locations. At Watertown, the last harvest date was delayed due to an 
equipment breakdown, leading to increased shattering in the varieties not yet 
harvested. 
Table 1 .  List of varieties tested in the 1 999 South Dakota Canola Trials. 
Varietv Company enterina 
lnVigor 2373 AgrEvo Canada, 203-407 Downey Rd., Saskatoon, Saskatchewan S7N 4L8 
Phoenix (HCN AgrEvo Canada, 203-407 Downey Rd., Saskatoon, Saskatchewan S7N 4L8 
35) 
HCN 41 AgrEvo Canada. 203-407 Downey Rd., Saskatoon. Saskatchewan S7N 4L8 
PHS 98-639 AgrEvo Canada. 203-407 Downey Rd., Saskatoon, Saskatchewan S7N 4L8 
PHS 98-730 AgrEvo Canada, 203-407 Downey Rd., Saskatoon, Saskatchewan S7N 4L8 
PHS 98-685 AgrEvo Canada, 203-407 Downey Rd., Saskatoon, Saskatchewan S7N 4L8 
PHS 98-601 AgrEvo Canada, 203-407 Downey Rd., Saskatoon, Saskatchewan S7N 4L8 
PHS 98-596 AgrEvo Canada, 203-407 Downey Rd., Saskatoon, Saskatchewan S7N 4L8 
OAC Summit Agri-Tel Grain ltd., Box 808, Beausejour, MB, ROE OCO 
CL2078 Croplan Genetics, PO Sox 1291, Minot NO 58702 
Hudson Croplan Genetics, PO Box 1291 • Minot NO 58702 
Eagle lntegra Seed Ltd., PO Box 40, Bozeman, MT 59771 
Battleford lntegra Seed Ltd., PO Box 40, Bozeman, MT 59771 
Arrow AR Interstate Seeds, Box 338, 1215  Prairie Parkway, West Fargo, ND 58078 
HyoJa 357 RR Interstate Seeds, Box 338, 1215  Prairie Parkway, West Fargo, NO 58078 
SW RideR Interstate Seeds, Box 338, 1 2 1 5  Prairie Parkway, West Fargo, ND 58078 
02 Interstate Seeds, Box 338. 1 2 1 5  Prairie Parkway, West. Fargo, NO 58078 
2009 Interstate Seeds. Box 338. 1 2 1 5  Prairie Parkway, West Fargo, NO 58078 
Hyola 420 Interstate Seeds, Box 338, 1 2 1 5  Prairie Parkway, West Fargo, NO 58078 
Hyola 330 Interstate Seeds, Box 338, 1 2 1 5  Prairie Parkway, West Fargo, NO 58078 
Kaystar KC-701 Kaystar Seed, PO Box 947, Huron, SO 57350 
LG 3333 Limagrain Canada, 1 885A Mitchell Rd. South, PO Box 250, List.owel, Ontario 
N4W 3H2 
LG 3369 Limagrain Canada, 1 885A Mitchell Rd. South, PO Box 250, Listowel, Ontario 
N4W 3H2 
LG 3235 Limagrain Canada, 1 885A Mitchell Rd. South, PO Box 250, Listowel, Ontario 
N4W 3H2 
LG 3275 Limagrain Canada, 1885A Mitchell Rd. South, PO Box 250, List.owel, Ontario 
N4W 3H2 
LG 3345 Limagrain Canada, 1885A Mitchell Rd. South, PO Box 250, Ust.owel, Ontario 
N4W 3H2 
PR 5292 Limagrain Canada, 1 885A Mitchell Rd. South, PO Box 250, Listowel, Ontario 
N4W 3H2 
PR 5296 Limagrein Cenede. 1885A Mitchell Rd. South, PO Box 250, Ustowel, Ontario 
N4W 3H2 
PSL 98-1 1 2  Parsons Seeds Ltd., PO Box 280. Beeton, Ontario LOG 1 AO 
Hyola 401 Check 
Crusher Check 
Ebony Check 
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Table 1 (Continued} . 
Varietv I Company Enterina 
Quest Cheek I 
LG 3295 Check 
45A51 Check 
AC Parkland Check 
AC Boreal Check 
Reward Check 
Table 2. 1999 Canola Variet Trial weather data. 
Location: Webster, SD 
Average 
Month PreciQitation Normal :ram�eratura Normal 
April 1 . 1 3  1 .84 45.4 44.5 
May 3.56 2.83 56.9 57.1 
June 7.28 3.35 65.5 66.6 
July 4. 1 1  3.20 73.1 72.2 
August 2.51 2.90 69.0 70.0 
Location: Watertown NE Research Station 
Average 
Month Preci�itation Normal Teml!erature Normal 
April 1.30 2.18 44.5 44.8 
May 2.25 3.03 56.2 57.1 
June 4.10 3.53 64. 1  66.8 
July 1.39 3.05 71  .7 72.5 
Au. ust 1 . 1 1  2.72 68.3 70.3 
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Table 3_ Results of the 1999 Canola Variety Trial grown at Watertown. SD 
Herbicide Seed Yield Days from planting to Plant 
Vat!etv Tolerance Yield Rank % Oil 10% Flwr End Flwr Mamnn' Height Lodgo1t Shatter 
lbs/A in 
Brassica napus (Argentine) varieties: 
lnVigor 2373 Liberty 1854 8 38 5 53 74 104 50 
Phoenix (HCN 35) Liberty 1341 25 38 8 53 74 103 47 
HCN 41 Liberty 1409 20 37 0 54 74 104 48 
PHS 98-639 Liberty 1622 16 36.7 54 76 105 55 
PHS 98-730 Liberty 1862 7 37 4 50 72 99 50 
PHS 98-685 Liberty 1650 13 37 3 52 73 103 50 
PHS 98-601 Liberty 1634 14 39 1 54 75 105 54 
PHS 98-596 Liberty 1041 34 39 4 53 74 104 51 
OAC Summit ·- 1 196 30 36.9 53 73 103 51 
CL2078 - 1 143 33 37.0 54 76 104 50 
Hudson - 1989 4 37 4 45 69 95 45 
Eagle - 1629 15 35 7 50 74 101 46 
Battleford - 1447 19 37 7 50 75 102 43 
Arrow RR Roundup 1 795 9 35 6 51 75 97 46 
Hyola 357 RR Roundup 2258 1 382 46 68 98 41 
SW RideR Roundup 1784 10 37 1 50 73 99 46 
02 - 1883 5 36.9 54 74 102 47 
Z009 - 1870 6 36.8 53 74 103 49 
Hyola 420 - 1383 22 37.6 50 72 102 48 
Hyola 330 - 2199 2 37 8 45 67 99 43 
Kaystar KC-701 - 1360 24 38.3 53 75 103 53 
LG 3333 - 1192 31 38 4 48 72 103 44 
LG 3369 - 1034 35 38.6 52 76 104 50 
LG 3235 Roundup 1294 27 37 9 46 71 99 44 
LG 3275 Roundup 1213 29 36.7 48 69 102 45 
LG 3345 Roundup 1307 26 39.3 50 71 101 47 
PR 5292 Roundup 1 372 23 37.5 50 70 101 46 
PR 5296 Roundup 1 560 17  37.7 50 70 101 48 
PSL 98-1 12 - 1384 21 38.0 52 70 102 51 
Hyola 401 - 2189 3 37.5 48 69 101 45 
Crusher - 1158 32 37.6 57 79 105 52 
Ebony - 1267 28 38.2 56 77 105 48 
Quest Roundup 1684 12 38.0 50 74 101 49 
LG3295 Roundup 1782 1 1  36.8 53 73 102 50 
45A51 Roundup 1521 18 38.0 54 77 104 51 
B. rapa (Polish) varieties: 
AC Parkland - 642 38 36.5 40 65 88 43 
AC Boreal - 860 36 37.1 39 65 89 39 
Reward - 844 37 36,4 40 65 89 43 
Grand Mean 1491 37.6 50 72 101 48 
Check Mean (napus) 1600 53 75 103 49 
LSD .05 442 1 2 3 5 
c.v. 21.2 1.4 1 .9 1 .8 7.0 
• Lodging was rated on a scale of 1 to 9, where 1=no lodging and 9=prostrate on ground. 
Planted on April 20, 1 999. 
(1-9) % 
2.0 4 
3 3  0 
1 3 0 
1.0 1 
5 0  2 
1 .3 3 
3.3 2 
2 8  39 
1 .3 3 
1.0 33 
2 5  4 
1.5 1 
1 0 2 
3.3 2 
1.0 0 
1 0  20 
2.3 0 
3.8 0 
1.5 1 1  
1 .5  0 
1.0 13 
1 .3  18 
1.3 10 
1 .0 7 
1.0 2 
1.0 2 
1 .0 3 
1.5 5 
1.0 1 
1 .5 0 
1.0 26 
3.0 1 1  
1.3 3 
3.5 1 
1.0 2 
2.S 0 
2.5 0 
1 .8  0 
1.8 6 
1.9 7 
1.7 16 
65.8 190.0 
location notes: Equipment problems delayed the last harvest date, leading to shattering of some of the 
later-maturing varieties. 
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Table 4. Results of the 1999 Canola VarMYy TMJ crown at Webster. SD -
Herb Seed Yield Days from planting to Plant 
V,ar, Toi Yield Rank % Oil 10% Flwr End Flwr Maturity Height Lodgng• Shatter 
lbs/A in. (1-9) % I Brassica napus (Argentine) varieties: 
lnVigor 2373 Liberty 1946 3 364 51 72 101 56 3�0 2 
Phoenix (HCN 35) Liberty 1065 31 37 1 49 71 99 54 5.0 2 
HCN 41 Liberty 1291 24 34 6 51 73 99 53 2 3  0 
PHS 98-639 Liberty 1517 15 34.9 51 72 99 59 6.8 1 
PHS 98-730 Liberty 1302 22 34.9 47 66 97 57 6.3 3 
PHS 96-665 liberty 1705 6 35 3 49 73 100 58 4 5  1 
PHS 98-601 Liberty 1551 14 38 9 52 72 100 60 5 0  0 
PHS 98-596 Liberty 1716 6 38 1 51 73 100 56 6.3 3 
OAC Summit - 881 35 34 5 52 73 101 58 5 8  2 
CL2078 -- 1876 4 36 0 52 74 101 57 4 0  1 
Hudson -- 1292 23 37.0 45 67 95 52 3. 0 34 
Eagle - 1 354 20 35.9 48 72 97 51 1.5 6 
Battleford - 1361 19 35.6 49 73 98 56 2.8 7 
Arrow RR Roundup 1336 21 34 5 48 72 97 52 5 8  21 
Hyola 357 RR Roundup 1499 17 37.5 43 65 96 44 1 .8 16 
SW RideR Roundup 1404 18 35.9 49 73 96 57 3.0 21 
02 - 1641 1 1  34 4  51 72 98 54 3 8  4 
2009 - 1504 16 36 3 50 73 100 56 5. 5 6 
Hyola 420 - 2105 1 37.2 46 68 100 53 7 8  1 
Hyola 330 - 1579 12 36.9 43 64 96 50 5.3 10  
Kaystar KC-701 - 1696 9 37 4 51 74 100 54 3.0 6 
LG 3333 - 1165 27 36-6 45 69 99 54 4.8 2 
LG 3369 - 1 1 18 29 38 5 49 72 99 53 1 8 5 
LG 3235 Roundup 1069 30 37 3 44 69 96 50 3.5 24 
LG 3275 Roundup 968 33 36 3 44 66 95 50 1 .3 13 
LG 3345 Roundup 1002 32 37.6 46 70 99 52 5.3 8 
PR 5292 Roundup 1 121 28 37.6 45 69 97 53 6.0 9 
PR 5296 Roundup 1559 13 36.6 47 69 98 56 4.0 3 
PSL 98-1 12 - 908 34 356 48 68 100 56 5.3 2 
Hyola 401 - 1992 2 35 8 44 66 98 47 2.8 3 
Crusher - 1768 5 36.0 53 74 101 56 1 0 3 
Ebony - 1665 10 36.8 54 74 101 59 6.3 1 
Quest Roundup 1214 25 36, 8 47 71 97 52 3.0 13 
LG3295 Roundup 1165 26 35.9 50 72 98 55 6.5 1 1  
1
.ti5A51 Roundup 1709 7 37.1 51 74 99 54 2.3 3 
B. rapa (Polish) varieties: 
AC Parkland - 422 37 36.3 38 60 83 45 4.5 0 
AC Boreal - 382 38 36.4 37 59 82 45 5.0 0 
Reward - 470 36 36.2 38 60 82 45 6.5 0 
G'l'afid Me� 1350 36.4 47 70 97 53 4.2 6 
Check Mean (napus) 1585 50 72 99 54 3.6 5 
LS0 .05 276 2 2 2 5 2.7 1 1  
c.v. 14.6 1.6 1.7 1.4 6.7 44.8 119.0 
• Lodging was rated on a scale of 1 to 9, where 1=no lodging and 9=prostrate on ground. 
Planted on April 29, 1999. 
Location notes: There was considerable lodging at this location. The Polish varieties were heavily infected 
with Altemaria Black Spot 
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Table 5 Results of the 1999 Canola V� Trial averaa.mf over Watertown and Webster, SO -
Herb Seed Yield Days from planting to Plant 
Ii r - • •· 'Y.r.l!� Toi. Yield Rank % Oil End Flwr Maturity Height Lo$.lllg'" 
lbs/A in. (1-9) 
Brassica napus (Argentine) varieties: 
lnVigor 2373 Liberty 1900 2 37.5 73 102 53 2.5 
Phoenix (HCN 35) liberty 1203 28 38.0 73 101 51 4 1  
HCN41 Liberty 1350 26 35 8 73 102 50 1.6 
PHS 98--639 Liberty 1 569 14 35 8 74 102 57 3.9 
PHS 98-730 Liberty 1582 13 36 2 70 98 53 5.6 
PHS 98..S85 Liberty 1677 6 36.3 73 101 54 2 9  
PHS 98--601 Liberty 1592 12 39.0 73 102 57 4 1  
PHS 98-596 Liberty 1 380 25 38 6 73 102 54 4 5  
OAC Summit - 1039 35 35 7 73 102 54 3 5  
CL2078 - 1509 18 36.5 75 102 53 2 5  
Hudson - 1640 9 37.2 68 95 49 2.8 
Eagle - 1492 19 35.8 73 99 48 1 .5 
Battle ford - 1404 24 36.7 74 100 49 1.9 
Arrow RR Roundup 1565 15 35 1 73 97 49 4 5  
Hyola 357 RR Roundup 1878 4 37.9 66 97 43 1.4 
SW RideR Roundup 1 594 1 1  36 5 73 99 51 2.0 
02 - 1762 5 35 7 73 100 51 3.0 
2009 - 1687 7 36.6 73 101 52 4 6  
Hyola 420 - 1744 6 37 4 70 101 51 4.6 
Hyola 330 - 1 889 3 37 4 65 97 46 3 4  
Kaystar KC-701 - 1528 17  37.9 74 102 53 2.0 
LG 3333 - 1178 30 37.5 70 101 49 3.0 
LG 3369 - 1076 34 38.6 74 101 52 1 .5  
LG 3235 Roundup 1 181 29 37.6 70 98 47 2.3 
LG 3275 Roundup 1090 33 36 5 68 98 47 1 . 1  
LG 3345 Roundup 1 1 54  31 38.5 70 100 50 3.1 
PR 5292 Roundup 1246 27 37 6 69 99 50 3.5 
PR 5296 Roundup 1560 16 37.2 69 99 52 2.8 
PSL 98-1 12 - 1146 32 35.8 69 101 54 3.1 
Hyola 401 - 2091 1 36.7 68 100 46 2.1 
Crusher - 1463 22 36.8 n 103 54 1.0 
.Ebor,iy - 1466 21 37.5 75 103 53 4.6 
Quest Roundup 1449 23 37.4 72 99 50 2.1 
LG3295 Roundup 1473 20 36.4 73 100 53 5.0 
46Afi1 Roundup 1615 10 37.6 75 101 53 1.6 
B. rapa (Polish) varieties: 
AC Parkland - 532 38 36.4 63 85 44 3.5 
AC Boreal - 621 37 36.8 62 85 42 3.8 
Reward - 657 36 36.3 62 86 44 4.1 
Grand Mean f421 37 0 71 99 51 3.0 
Check Mean (napus) 1593 73 101 51 2.8 
LSD .05 558 2 2 4 2.3 
C.V. 18.6 1.8 1.6 6.8 52.2 
• Lodging was rated on a scale of 1 to 9, where 1=no lodging and 9=prostrate on ground. 
srwtta ... 
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1999 FLAX VARIETY TRIALS 
Kathleen A. Grady and Lee Gilbertson 
A yield trial of released flax varieties and experimental lines from SD, ND and 
Canada was grown at the Watertown Northeast Research Station, Brookings, and 
Webster in 1999. The purpose of the trial was to provide performance data on 
released varieties to producers and compare performance of experimental lines to 
established checks in order to identify possible new varieties. 
In 1999, six experimental lines from the SDSU flax breeding program were 
tested against twenty-five released varieties (checks) and eight advanced lines from 
ND or Canada. There were both early- and late-seeded trials at Brookings, but the 
late-seeded test was destroyed by drought and grasshoppers. The Brookings Early 
trial was planted on May 8th, Brookings Late on May 28th, Webster on April 29th, 
and Watertown on April 20th, 1 999. 
Experiment design at each location was a randomized complete block with 
three replications. Plots consisted of seven rows 1 4.5 ft. long, with rows spaced 
seven inches apart. Stands were fair to good at Brookings and Webster, but variable 
at Watertown. 
The growing season in east central and northeast South Dakota began with 
adequate to surplus topsoil and subsoil moisture. Brookings was drier than normal 
in June, July, and August. Webster had above-average precipitation in May, June, 
and Juty, but was dry in August. Watertown was wetter than normal in June, but had 
below-average precipitation the rest of the growing season. 
Temperatures were generally warmer than normal at Brookings and cooler than 
normal at Watertown. Webster was cooler than normal in May, June, and August, 
but had above-normal temperatures in July. 
Plots at all locations were harvested by cutting the middle three rows of each 
plot with a bundle cutter, then drying and threshing the bundles. Seed yield, plant 
height, lodging, and flowering data on the 39 entries in the test are presented in Table 
1. The average yield across all varieties at all locations was 21.4 bu/A (Table 1 ). 
The highest yielding check variety over all locations in 1999 was Linora (28.5 bu/A). 
The highest yielding experimental was Cl 3423, which averaged 25.6 bu/A across 
three locations. 
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Table 1 .  Results of the 1999 flax wgtonal trial et three South Dakota locations. 
Origin Seed Yield <bulaaJ lie.Jght Ul'r;tgng _ 5 LO I 
Varfei-y �'Veal' a�s- Wllffltl Wl!bstf Mean Rank {cm) (1·9) Flower 
.3. -3-, Web ,B1 m� 
BISON ND-27 16.5 22.5 14.6 17.7 31 61 7.4 -i9 
LINO TT CAN-66 15.4 22.2 18.3 18.5 30 60 7.0 48 
MCGREGOR CAN·82 1 1 .3 17.2 21.9 16.7 35 60 4.2 52 
RAHAB 9' Sl)..94 12.2 22.8 32.7 22.4 13 59 1.4 51 
Cl 3423 NO-exp. 18.S 28.9 29.7 25.6 5 61 3.5 S4 
Cl 3424 CAN-exp. 14.2 17.8 26.3 19.3 27 62 3.9 52 
Cl 3425 CAN·exp. 14.9 24.8 22.1 20.4 23 58 9.7 51 
SOT9703 SD-exp. 7.5 19.4 25.6 17.4 33 62 -i.8 53 
SOT9705 SO-exp. 15.7 34.4 24.4 24.7 6 64 4.9 51 
SDT9712 SD-exp. 9.9 20.9 20.0 16.8 34 60 3.3 53 
SOT9714 SD-exp. 15.8 26.1 27.1 22.9 10 62 4.5 52 
SOT9716 SD-exp. 13.3 30.2 30.0 24.3 7 63 4.9 53 
N9704 NO-exp. 15.3 20.6 24.0 19.9 26 56 4.8 49 
N9719 NO-exp. 1 1.1 20.1 32.8 21.4 19 57 1 .2 51 
Cl 3404 SO-exp. 10.0 22.6 28.6 20.3 25 62 3.0 51 
AC CARNOUFF CAN-99 19.4 21.3 29.1 23.2 9 58 -i.7 51 
OUFFERIN CAN-75 15.9 24.0 21.7 20.4 24 63 6.5 50 
FLOR ND-81 16.0 19.7 22.0 19.1 28 54 3.9 49 
RAHAB S0-85 1 1 .3 22.1 31.5 21.5 18  eo 2.4 51 
LINTON N0-85 16.1 24.2 26.2 22.1 16 se -i.4 48 
NECHE ND-88 15.8 26.3 26.2 22.7 12 57 3.8 48 
PROMPT SD-89 17.5 33.3 27.7 26.0 4 56 2.5 44 
DAY $()..90 18.2 30.0 24.8 24.2 8 57 5.1 <48 
OMEGA N0-90 20.5 19.2 17.2 18.9 29 62 4.2 .. 8 
SOMME CAN-90 18.9 19.8 24.9 21.1 20 57 8.8 .. 9 
LINO RA CAN-92 20.S 33.0 32.4 28.5 1 59 3.9 49 
FLANDERS CAN-90 1-i.4 12.0 26.6 17.6 32 57 7.8 52 
MCDUFF CAN-93 1 5.2 34.6 31.4 26.9 2 62 2.9 54 
VERNE 93 SD-93 18.9 31.2 28.1 26.1 3 60 2.3 ,18 
AC EMERSON CAN·95 19.2 26.3 21.4 22.2 14 59 7.4 .. 9 
CATHAY ND-97 15.1 26.1 25.S 22.2 15 63 2.3 51 
PEMBINA N0-97 13.3 24.2 25.1 20.8 22 eo 3.5 50 
WEBSTER SD-98 9.3 27.8 27.9 21.6 17 65 ..... 52 
AC WATSON CAN-97 12.6 30.9 25.3 22.8 11  59 8.2 .. 1 
CDC VALOUR CAN-97 15.2 1 1 .4 18.5 1-i.9 36 51 7.4 45 
CDC NORMANDY CAN-96 14.1 28.2 23.0 20.9 21 59 6.0 48 
FP1048 CAN-exp. 16.5 21.0 - - - - - S1 
N9708 N�. 1 7.5 13.0 - - - - - .. 9 
N9709 ND-e:xp. 18.0 26.3 - - - - - so 
Q.rand 11'$1m 15.2 24.0 25..4 21..t 59 4.8 !5U' 
LSD.OS 3.4 s.e 5.8 6.7 15 2.0 2 
Min. yield of top yield group* 17.1 26.0 27.0 21.8 
e.v. 14.0 22.0 14.0 19.0 S.5 28.2 2--..2 
• Top yield group = yield within one LSD value of highest numerical yield. 
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1999 ALFALFA PRODUCTION 
Robin Bortnem and Vance Owens 
Selection of an alfalfa cultivar to meet your specific needs can be a daunting 
process. There are numerous cultivars on the market plus new releases annually. 
Even though our yield trials don't contain au available cultivars, they should be a 
helpful tool in identifying cultivars suitable for your specific needs. The following 
tables provide forage production data for more than 25 different cuttivars currently 
available. Yields, in tons of dry matter per acre, are shown in Tables 1 and 2 for 
the current growing season, the total per year since establishment, and the overall 
total for the length of the trial. Cultivars are ranked in descending order based on 
1999 total production. Differences between cultivars can be detected using the 
least significant difference (LSD) value listed at the bottom of each table. When 
the difference between the value of two cultivars exceeds the LSD value they are 
considered significantly different from each other. 
The alfalfa cultivar yield trial established in May 1996 contains 4 replications 
per entry planted at 1 5  lbs pure live seed (PLS)/acre. Fifty pounds of super 
phosphate (P 206) was applied preplant. Recommendations from the South Dakota 
State Soil Testing Laboratory resulted in applications of 1 00 and 201bs of super 
phosphate in 1997 and 1 998, respectively. Potash (K20) was applied in 1998 at 
10 lbs/acre. The new seeding, planted 23 April, 1999 at 15 lbs PLS with 6 
replications, received fifty pounds per acre of super phosphate. Treflan was 
incorporated prior to planting for weed control. 
Fresh herbage weights were obtained in the field immediately following plot 
removal with a sickle-type harvestor for both trials. Random subsamples from the 
fresh herbage were taken to determine percent dry matter. Data were analyzed by 
analysis of variance and yield differences among cultivars were tested by the LSD 
procedure at the 0.05 level of probability (Tables 1 and 2). 
The 1996 alfalfa trial at the Northeast Research Farm has produced three 
cuttings yearly, excluding establishment year. The average annual alfalfa yield for 
all the cultivars has ranged from 4.28 to 5.66 tons of dry matter, with 1998 being 
the best production year. This was the last year for this trial, however, it will be 
evaluated next spring for possible cultivar differences in winterkill/stand survival. 
The growing conditions at the Northeast Research Farm in 1999 were very 
conducive for newly established alfalfa. Our trial produced 2 cuttings with an 
average overall total forage yield of 3.40 tons of dry matter. Potato leafhopper 
damage was detected at 2nd cutting and ratings for individual cultivars are listed in 
Table 2. Forage production evaluation for this trial will continue over the next 3 
years. 
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Table 1. A lfalfa cult ivar yield trial estab lished in 1996. 
1 999 1 998 1997 1996 3-year 
Cultivar 1 June 14 Jufy 16 A!!D Total Total Total Total Total 
···-·-··-····--····---- Tons of dry matter/acre -----
Bounty 2. 17 2.16 0.83 5. 1 5  5.85 4.00 0.97 15.01 
Alfastar 2.18 2.14 0.82 5.13 6.31 4.26 1.06 15.71 
Wl 325HQ 2.25 1.94 0.80 4.98 5.49 4.55 1.08 15.02 
Viking 1 2.24 1.91 0.81 4.96 5.99 4.33 0.85 15.28 
DK 127 1.96 2.00 0.96 4.92 6.10 4.55 1 .07 15.57 
Ciba 2444 2.08 1.92 0.84 4.84 5.55 4.86 0.95 15.25 
ICI 631 2.06 1 .90 0.82 4.78 5.93 4.46 1.06 15.16 
HayGrazer 2.08 1 .89 0.80 4.76 5.76 4.48 0.95 14.99 
WL 324 1 .97 1 .96 0.84 4.75 6.14 4.78 1.09 15.68 
Pioneer Brand 5454 2.01 1.92 0.81 4.74 5.90 4.56 0.97 15.20 
Pioneer Brand 5312 1.91 1.90 0.86 4.66 5.94 4.42 0.84 15.03 
Columbia 2000 1.98 1.86 0.82 4.66 5.66 4.91 0.92 15.23 
Big Horn 1.95 1.87 0.76 4.57 5.69 3.96 0.80 14.21 
DK 122 1 .93 1.82 0.78 4.54 5.79 4.09 0.98 14.42 
Riley 1.84 1.91 0.79 4.54 5.73 3.95 0.92 14.22 
A - 395 1.97 1.87 0.67 4.50 5.64 4.57 1. 11 14.70 
ICI 620 1 .96 1.82 0.72 4.50 5.31 3.91 0.95 13.72 
TMF Multiplier II 1.89 1.74 0.79 4.42 5.63 4.26 0.91 14.31 
Rainier 1.78 1 .76 0.84 4.38 5.33 3.91 1.00 1 3.62 
WL 252 HQ 1.77 1.83 0.72 4.32 5.53 4.22 0.89 1 4.07 
Saranac AR 1.94 1.65 0.71 4.29 6.01 4.38 1 .05 14.69 
Vernal 1.77 1.79 0.70 4.26 5.35 4.15 0.98 13.75 
Baker 1.85 1.72 0.69 4.25 5.24 4.16 0.77 13.65 
Defiant 1 .76 1.81 0.69 4.25 5.61 4.22 1 .05 14.08 
LegenDairy 2.0 1.75 1.75 0.74 4.24 5.49 4.09 1 .04 1 3 .82 
ABT 205 1.80 1 .75 0.63 4.17 5.37 4.14 0.96 13.68 
Travois 1 .66 1.44 0.50 3.60 4.40 3.37 0.80 11.38 
Mean 1.94 1.85 0.77 4.60 5 .66 4.28 0.96 14.50 
Maturity'• Bud Late Late 
bud bud 
LSD (0.05) NS NS 0.1 7  0.74 0.77 0.63 NS 1.52 
•
1 Plant growth stage when harvested. 
II 
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Table 2. Alfalfa cultivar yield trial established in 1 999. 
1 999 
Cultivar 1 4  July 1 6  Aug. Total 1 6  Aug. 
------- Tons dry matter/acre ------- PLH rating• .. 
Garst 645 - II  2.69 1 .04 3.72 2.2 
Alfastar 2.64 0.97 3.61 2.2 
Spirit 2.58 1 .03 3.61 2.7 
Garst 620 2.73 0.85 3.57 1 .8 
FQ 3 1 4  2.57 0.94 3.51 2.3 
Abound 2.54 0.95 3.50 2.5 
ABT 350 2.50 1 .00 3.50 2.3 
Garst 641 0  2.50 0.99 3.49 2.2 
Rebound 4.2 2.49 0.97 3.46 2.7 
Award 2.61 0.85 3.45 2.5 
Pioneer Brand 53060 2.44 0.99 3.44 2.8 
FQ 3 1 5  2.55 0.87 3.42 2.5 
GH 766 2.47 0.94 3.41 2.2 
Macon 2.47 0.94 3.41 2.2 
WinterStar 2.49 0.90 3.40 2.0 
Legend Gold 2.56 0.84 3.40 1 .8 
Excalibur 11 2.52 0.86 3.38 2.0 
Wl 232HQ 2.43 0.94 3.37 2.7 
WinterKing 2.49 0.88 3.37 1 .7 
A-395 2.42 0.90 3.32 2.0 
OK 1 24 2.45 0.86 3.32 2.5 
DK 1 34 2.46 0.84 3.30 2.7 
Pioneer Brand 54V54 2.39 0.86 3.25 2.2 
Garst 6420 2.30 0.94 3.24 2.8 
Sprint 2.40 0.84 3.23 1 .8 
DK 1 40 2.32 0.88 3.19 2.3 
TMF 421 2.44 0.73 3. 1 7  2.2 
Vernal 2.28 0.83 3.12 3.7 
Mean 2.49 0.91 3.40 2.3 
Maturity Flower Bud 
LSD (0.05) 0.23 0. 1 6  NS 0.7 
• Potato leafhopper resistance ratings: North American Alfalfa Improvement 
Conference , No apparent injury 
2 Very minor stunting and yellowing 
3 Moderate stunting, yellowing is evident on 20-40% of leaves 
4 Significant Injury, plant showing stunting with yellowing on 40-60% of 
Jeeves 
5 Severe tnjury, plants with severe stunting, yellowing or reddening evident 
on 60-100% of leaves 
.. 
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COOL-SEASON ANNUAL FORAGES 
Vance N. Owens 
Oats are commonly harvested for forage when used as a companion crop in alfalfa 
establishment. Research also shows that oats grown with other legumes can provide 
excellent tonnage and high quality forage. Including a legume in the mixture generally 
increases crude protein (CP) by 2 to 4 percentage units. In addition, neutral detergent 
fiber (NDF) is substantially lower and acid detergent fiber (ADF} slightly lower when 
legumes are combined with oats compared to oats grown alone. 
In 1 998 oats were sown alone or with •Trapper' field peas on 23 April and 
harvested early ( 22 June) or late ( 1 O July) to determine productivity and quality. 
Beginning in 1 999, oats were grown alone or with several other legumes (Arvika field 
peas, berseem clover, and alfalfa) in addition to 'Trapper' field peas. Plots were 
established on 28 April 1 999 and harvested on 30 June or 21  July. The objective was to 
identify which mixture might work best for northeastern South Dakota, both from a 
production and quality standpoint. Seeding rate varied according to forage mixture and 
whether oats were planted alone or in a mixture with the legume (Table 1 ) .  
Table 1 .  Seeding rate of oats sown alone or in a 
mlxture witl'I flilld e�as4 alfelra, or bersaem cfavw. 
Seeding rate (PLS) 
Seeding information plants/ft2 lb/acre 
Troy oats alone 23 76 
Troy oats in mixture 1 5  49 
Nitro alfalfa in mixture 60 1 2  
Berseem clover in mixture 60 1 2  
Trapper peas in mixture 10 98 
Arvika �as in mixture 1 0  1 5 1  
Production and quality data for 1 998 are shown in Table 2. Yields have been 
summarized for 1 999 (Table 3), but quality work remains to be done during the winter. 
Oats were at the late-boot to early-milk and peas at early- to mid-blossom for the early 
harvest. On the late harvest date, oats were at the soft- to mid-dough stage of maturity 
whereas peas had undergone significant pod development . 
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Table 2. Yield and quality of oats and pea/oat mixtures harvested on two dates 
at the Northeast Research Station north of Watertown, SD in 1 998. 
Forage type and harvest Yield CP (%) NDF (%) ADF (%) 
ti min 
Earl� harvest (22 June) Tons -------------------- �o ·---
DM/acre 
Oats 2.0 1 5.5  53.6 
Peas/oats 1 .7 1 9.2 46.9 
Late harvest ( 1 0  Jul�l 
Oats 3.8 9.9 60.3 
Peas/oats 3.3 1 3.8 53.2 
LSD (0.05) 0.3 2.4 2.3 
Table 3. Yield of oats sown alone or in mixture with peas, 
berseem clover, or alfalfa harvested on two dates at the 
Northeast Research Station north of Watertown, SD in 
1 999. 
Forage mix and time of harvest 
Early harvest (30 June) 
Oats alone 
Oats/Trapper peas 
Oats/ Arvika peas 
Oats/berseem clover 
Oats/Nitro alfalfa 
Late harvest (21 Jul�) 
Oats alone 
OatsfTrapper peas 
Oats/ Arvlka peas 
Oats/berseem clover 
Oats/Nitro alfalfa 
LSD (0.05) 
Yield 
Tons OM/acre 
2.6 
2.6 
3.2 
2.7 
2.7 
4.6 
4.4 
3.6 
4.6 
4. 1 
0.9 
30.0 
28.7 
34.8 
32.8 
1 .1 
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CANADA TICKCLOVER VS. ALFALFA IN LEGUME/GRASS MIXTURES 
Arvid Boe and Robin Bortnem 
There is a need in this region for a legume that has the same type of growth 
cycle as warm-season perennial grasses. Alfalfa begins growth at least a month 
earlier than our native warm-season grasses and thus outcompetes them for water 
and nutrients early in the growing season. In addition, by the time the warm­
season grass is ready to utilize for pasture or hay in July, the alfalfa is in an 
advanced stage of maturity and consequently of low forage quality. 'Remora' 
Canada tickclover was developed by the South Dakota Agricultural Experiment 
Station and released in 1 997. It is a native legume intended for use in mixtures 
with grasses for forage, wildlife habitat, and conservation purposes. Remora 
initiates growth in May and flowers in late July, making it compatible with native 
warm-season grasses, such as switchgrass. Our objective was to compare Remora 
with alfalfa in mixtures with warm- and cool-season grasses for forage production 
under a delayed harvest scheme. 
Remora, 'LegenDairy' alfalfa, 'Kay' orchardgrass, and 'Sunburst' switchgrass 
were planted individually and in mixtures on 5 May, 1996. Seeding rates were 30 
and 1 2 lbs pure live seed/acre for Remora and LegenDairy, respectively. The 
legume/grass mixtures were 6 lbs for grasses and 7 .5 and 3 lbs/acre for Remora 
and LegenDairy, respectively. Experimental design was a randomized complete 
block with four replications of 20-foot plots with 6-inch row spacing. The plots 
were harvested twice in 1997 (29 July and 2 October), once in 1998 (21 August), 
and once in 1999 (20 July). Only data from the 1999 crop will be presented here. 
Plots were harvested with a sickie-bar forage harvestor. Subsamples were 
collected to determine species contributions to forage production. 
The third harvest year ( 1999} of this experiment provided some useful 
information. Unfortunately, stockpiling the forage (i.e., delaying harvest until late 
July/early August) each year allowed orchardgrass to produce seed. Consequently, 
many of the plots in the experiment became heavily contaminated with 
orchardgrass. By late July 1999, forage from the switchgrass plots was less than 
20% switchgrass, compared with 45% alfalfa for the alfalfa plots, and 75% 
tickclover for the tickclover plots. In comparison, the orchardgrass and 
orchard grass/legume mixture plots were composed of greater than 95 % of the 
planted species. Therefore, we separated the forage from each plot in the planted 
and invading (primarily orchardgrass) species components before determining dry 
matter yields. The highest·yielding treatment was the alfalfa/orchardgrass mixture, 
with a mean dry matter yield of 2 tons/acre. Canada tickclover and the Canada 
tickclover/orchardgrass mixture produced about 1.5 tons/acre. AU of the other 
treatments, with the exception of switchgrass (0.2 tons/acre), produced about 1 
ton/acre of the planted species. Over the duration of the experiment (1996·1999), 
the Canada tickclover endured the mid summer harvest, and the plots actually 
looked better in 1999 than in previous years. This suggests that Remora is suitable 
for forage in pure stands or in mixtures with warm-season grasses such as 
switchgrass for utilization during the summer and early fall when cool-season 
grasses are generally un.productive. 
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WARM·SEASON ANNUAL FORAGES 
Vance N. Owens 
Foxtail (hay) millet and pearl millet are warm-season annual grasses frequently 
grown for forage in South Dakota. Few warm-season annual legumes, which could be 
used to improve quality, are available to include with these warm-season species. Our 
objectives were twofold : 1 )  determine whether foxtail dafea, a warm-season legume, 
could be grown successfully with foxtail millet and pearl millet, and 2) determine the best 
cutting time for these species alone or in mixture with foxtail dalea. 
Small plots were sown on 2 June 1 999 and harvested early on 26 July or late on 
1 6  August. Seeding rate varied according to forage mixture and whether either of the 
mil lets was planted alone or in a mixture with foxtail dalea (Table 1 ) .  
Yield information is shown in  Table 1 .  Quality analysis (CP, NDF, and ADF) will be 
completed during the winter of 1 999/2000. At the early harvest date, foxtail millet heads 
were beginning to emerge while pearl millet was still vegetative. Foxtail millet was at the 
hard dough stage and pear millet was at the soft dough stage of maturity at the later 
harvest date. Very little foxtail dalea survived during the study, although a small amount 
was present at the early harvest. Apparently, foxtai l  dalea was not sufficiently 
competitive with either the foxtail or pearl millet at the seeding rates used. Seeding rates 
of all three species will be adjusted in the coming years to help determine proper seeding 
techniques. 
Table 1 .  Yield of foxtail millet and pearl millet sown alone or in a 
mixture with foxtail dalea harvested on two dates at the 
Northeast Research Station north of Watertown. SD in 1 999. 
Forage mix and time of harvest Seeding rate Yield 
Early harvest (26 July} lbs PLS/acre Tons OM/acre 
Foxtail millet alone 25 1 .8 
Pearl millet alone 
Foxtail millet/Foxtail dalea 
Pearl millet/Foxtail dalea 
Late harvest ( 1 6  Augustl 
Foxtail millet alone 
Pearl millet alone 
Foxtail mitlet/Foxtail dalea 
Pearl millet/Foxtail dalea 
LSD (0.05} 
20 
20/12 
1 5/1 2 
25 
20 
20/12 
1 5/12  
1 .9 
1 .7 
1 .4 
4.0 
5.0 
3.6 
4.6 
0.7 
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OAT RESEARCH 
Dale Reeves and Lon Hall 
Oat research at the Northeast Research Farm is used for variety release and 
oat foliar fungicide screening. The oat foliar fungicide research is a cooperative 
effort with Extension pathologist Marty Draper. 
The most important characteristics for varietal release are yield, yield 
stability, and test weight; however, there may be several factors that will 
contribute to the increase of these characteristics. Genetics, lodging resistance, 
Barley Yellow Dwarf resistance, crown rust, and stem rust resistance all contribute 
to increased yield and test weight. Some other characteristics that are considered 
when releasing a variety are hull percent, high protein, high oil, low oil, plant 
height, maturity, hulled or huUess, and hull color. 
The quality of the oat may determine the consumer. Several millers want 
high protein; whereas, the livestock producer wants a high oil, high protein, and 
tall variety. The race horse industry wants a white huUed variety. A total of 1121 
plots were grown at the northeast research farm, they included ten breeding 
nurseries, and an oat foliar fungicide trial. The Tri-State regional nursery is made 
up of 30 Jines and 6 checks. The 30 lines consist of 10 advanced lines from each 
participating state (Minnesota, North Dakota, and South Dakota). The best lines 
will be entered in either the Uniform Early Nursery or the Uniform Midseason 
Nursery the following year. The Uniform Mid·season Nursery (UMO) is made up of 
36 advanced medium and late maturing lines, usually 1 to 3 lines (we had three 
lines) from each of the participating state and Canadian breeding programs. The 
UMO is grown at 1 to 2 locations for each of the breeding programs, the data 
collected provides information needed for varietal release. The best line in this 
test this year produced 128 bu/a with a test weight of 34.3 lbs/bu. 
Our advanced test of early maturing selections had 25 entries that averaged 
107 bu/a with a test weight of 36.9 lbs/bu. The best selection yielded 120 bu/a 
with a test weight of 38.9 lbs/bu. The advanced test of 24 midseason and late 
maturity selections averaged 104 bu/a with the highest yield 119 bu/a. The CNOT 
test is a regional hulless oat trlal, in this test the best hulless line yielded 91.9 bu/a 
and the best test weight was 45.5 lbs/bu. 
Plant breeding is a long, drawn out process. It takes, on average, at least 
10 years from the initial cross to varietal release. There are approximately 40,000 
non-segregating lines evaluated for each variety released. One method we are 
using to speed up the process is the single seed descent method. Kernels are 
hand picked from bulk lines (segregating crosses) on the basis of color, kernel size, 
kernel shape, busted tip (thin huU), and in the case of hulless oats a large, hairless, 
white groat. In the fall greenhouse trials the plants from these seeds are 
inoculated with several crown rust strains, and the susceptible plants are 
discarded. A single seed from each resistant plant is harvested; these seeds are 
planted one to a pot in the spring greenhouse. Hopefully, there is enough seed 
from this single plant to plant a single plot for the summer crop. It is possible to 
have yield plots 2 years after the initial cross is made by advancing the 
generations in the greenhouse. 
Summary of Activities 
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WINTER WHEAT BREEDING AND GENETICS 
Steve Kalsbeck and Rich Little 
The Winter Wheat Breeding and Genetics Program utilizes the Northeast 
Research Station primarily to conduct winterhardiness evaluations and to test 
yields of advanced breeding lines. The breeding program also conducts field trials 
at several other sites throughout South Dakota for both early-generation selection 
and performance of advanced lines for cultivar release. 
Northeast Research Station trials conducted in 1 999 by the Winter Wheat 
Program included: 
i) The Crops Performance Testing (CPT) Variety Trial, under the coordination of 
Dr. Bob Hall. The trial included 36 entries, consisting of 29 released varieties 
(including three 1 999 releases from Nebraska and South Dakota), five 
advanced lines from our program, and one each from North Dakota and 
Hybritech. This trial was also grown at 1 4  other South Dakota sites. This year, 
SOSU released •Harding,• which was tested for four years as 5092107. 
Harding has excelle1,t winter-hardiness and a broad disease resistance package, 
including moderate resistance to stem rust, leaf rust, tan spot, and septoria leaf 
blotch, and tolerance of wheat streak mosaic virus, fusarium scab and common 
root rot. 
ii) A winter wheat f usarium head blight trial, in cooperation with Or. Marty Draper, 
Extension Plant Pathologist. 
iii) A double-row winterhardiness evaluation trial for severar regional breeding 
nurseries: the Regional Germplasm Observation Nursery (412 entries); the 
Facultative and Winter Wheat Observation Nursery from CIMMYT-Turkey (65 
entries); the International Winter/Spring Wheat Screening Nursery from CIMMYT­
Oregon State ( 136 entries); the Uniform Barley Winterhardiness and the Eastern 
Soft Red Winter Wheat Nurseries (90 entries); and 10 entries from Romania. 
iv) A rye yield trial in cooperation with Or. Dale Reeves, Oat and Rye Breeding 
Program. 
Trial Conditions 
The nurseries at the Northeast Research Station were planted no,.tiH into oat 
stubble with very dry soil on 9/9/98. Growth in the fell was satisfactory. Due to the 
mild winter, no differential winter injury was observed. Fusarium head scab was 
observed among entries in the state CPT variety trial at levels of 10 to 30% infection. 
Yield, test weight and protein data for the Crop Performance Trial conducted at the 
Northeast Research Station are presented in Table 1 . 
Acknowledgements 
Each year, 600-800 new cross combinations are made and 600·800 new experimental 
lines are developed by the winter wheat breeding program. In addition to the excellent 
support of our wheat pathology programs (small grains pathology and virology), the 
solid and consistent financial support from the SD Wheat Commission and the SD Crop 
Improvement Association are vitally important to ensuring continued availability of 
improved winter wheat varieties for producers in South Dakota. 
.. 
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Table 1 .  Means for 1 999 and 2-year Averages for 1 998 and 1 999 Crop Performance (CPT) Trial 
Nonheast Research Farm 
ENTRY ORIGIN Yield lbu./acrel Testweight Ubs./bu.) Protein %) 
Pct. 2· Pct. 2· Pct. 2· 
1 999 from year 1999 from year 1 999 from year 
ave. ave. ave. ave. ave. ave. 
RANSOM ND-98 59.2 28.8 56.1 58.8 0.7 57.1 1 1 .7 6.4 1 2.6 
5095218 SD (not released) 57.1 24.4 60.3 3.3 1 0.4 -5.5 
XH1 888 HYBRITECH-99 56.9 23.8 57.5 - 1 .5 10.6 -3.6 
CRIMSON SD-97 54.4 1 8.3 53.3 1 0.9 ·0.9 1 1 .9 
SJOUXLAND NE-84 53.8 1 7 . 1  54.7 56.8 -2.7 57.6 1 1 . 1  0.9 1 1 .7 
SD93267 SD (not released! 53.3 15.9 52.2 59.4 1 .6 59.1 1 0.7 ·2.7 
ARAPAHOE NE-88 53.0 15.3 52.2 59.6 2.1 56.8 1 1 .2 1 .8 1 2.3 
PRONGHORN NE-95 52.9 1 5.0 57.2 59.4 1 .6 59.3 1 0.9 -0.9 1 1 .8 
NE9361 3  NE (not released) 51 .9 1 2.9 10.4 -5.5 
CULVER NE-98 50.3 9.5 50.3 59.1 1 .2  56.4 10.8 ·1 .8 
WINOSTAR NE-96 50.2 9.3 57.5 55.8 ·4.4 56.8 1 1 . 1 0.9 1 1 .7 
MILLENNIUM NE-99 49.4 7.5 9.9 ·10.0 
ND9560 ND (not released) 49.2 7.1  58.4 -0.0 9.8 ·10.9 
SEWARD ND-87 48.4 5.2 42.5 62.0 6.2 57.3 1 0.5 ·4.5 1 1 .5 
OT7406 HYBRITECH-97 48.3 5.0 1 1 . 1  0.9 
SD95203 SD (not released) 47.7 3.7 60.5 3.6 9.8 ·10.9 
$094241 SD (dropped-2000) 47.5 3.3 50.1 60.6 3.8 59.1 1 0.5 -4.5 1 1 .4 
HARDING SD-99 47.2 2.7 51.6 60.5 3.6 58.3 1 1 .4 3.6 1 2.8 
TANDEM S0-97 46.4 1 .0 49.2 59.6 2.1 59.5 1 1 .2 1 .8 1 2.1  
NEKOTA NE/SD ·94 45.6 ·0.7 45.9 10.5 -4.5 1 1 .7 
HONDO AGRIPR0·98 45.4 · 1 .3 55.7 -4.6 1 2.5 1 3.6 
VISTA NE·92 44.9 ·2.4 50.3 58.7 0.4 58.1 1 1 .6 5.5 12.1 
WESLEY NE/USDA-99 44.8 ·2.6 50.3 59.1 , .2 55.8 1 1 .9 8.2 12.5 
SCOUT66 NE-66 44.7 ·2.8 45.6 59.5 1 .9 59.9 1 1 .0 0.0 12 .1  
NEKOT A-DIV. NE/SD-94 43.8 -4.8 57.8 -1 .0 1 1 .1 0.9 
2137 KS-95 42.4 -7.8 46.4 55.4 ·5.1 54.5 9.6 ·12.7 10.4 
ELKHORN ND-94 4 1 .3 - 10.1 46.6 6 1 . 1  4.5 59.1 1 1 .4 3.6 12.4 
NU PLAINS NE-99 40.9 ·1 1 .0 1 2.0 9.1 
(WHITE) 
$094149 SD (not released) 40.3 ·1 2.3 45.9 58.9 0.9 58.2 1 0.5 -4.5 1 1 .3 
ROSE SD-81 40.1 ·1 2.9 44.0 62.0 6.2 58.7 1 0.5 -4.5 1 1 .6 
ALLIANCE NE-93 39.8 -1 3.4 45.7 10.3 -6.4 1 1 .2 
ROUGHRIOER ND-76 38.4 -1 6.5 40.0 58.9 0.9 58.6 1 1 .4 3.6 1 2.5 
JAGGER KS-94 34.9 ·24.2 43.3 52.0 ·10.9 53.2 12.6 14.S 1 3  
BETTY (WHITE) OK-98 33.7 -26.7 56.1 ·3.9 1 1 .0 o.o 
HEYNE (WHITE} KS-98 30.8 ·32.9 57.7 -1.3 1 1 .9 8.2 
TAM 107 TX-84 24.4 -46.9 32.3 51.2 ·12.4 52.4 1 2.0 9.1 1 2.5 
Mean 46.0 48.5 58.4 57.1 1 1 .0 1 2.0 
LSD l.05) 7.7 
CV �%1 14.2 
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SPRING WHEAT BREEDING 
Jackie Rudd, Ravindra Devkota, and Steve Kalsbeck 
The objective of the breeding program is to develop Spring Wheat varieties for South 
Dakota. Before a new variety is released to South Dakota producers, it must be proven to be 
superior to existing varieties in grain yield and/or bread-baking quality. Since both of these 
traits are strongly influenced by the environment, we conduct yield trials at several locations 
in the state. We normally plant 9 locations of the Advanced Yield Trial (A YT) in the state, 
including two locations in the northeast. The A YT includes the experimental lines that are 
closest to being released as new varieties as well as the best current varieties for comparison. 
The trial at the Northeast Research Station was planted on April 22 and yield data is 
presented below. We normally plant a trial on the Johnson farm in northern Day County, but 
we were unable to do so this year due to standing water. 
Grain yield of the A YT at the Northeast Research Station averaged 35 bushels per 
acre. This was 1 2  bushels lower than last year. High disease pressure seemed to account for 
a significant part of the yield reduction. Leaf rust, scab, and root-rot were all present at 
damaging levels. Leaf rust and scab resistance is shown in the table. A new race of leaf rust 
has been becoming more prevalent in the last few years. Some of the varieties are more 
susceptible to this new race. Although recently released varieties have better resistance to 
scab than previous varieties, there is nothing that is better than intermediate. We know that 
varieties differ in their response to root rot, but environmental interactions make it extremely 
difficult to assess. 
The heavy disease pressure was very useful in assessing resistance. Over 1 000 
preliminary experimental wheat lines were grown on the station. Approximately 75% of these 
were eliminated due to susceptibility to disease or low yield. The remaining lines will be tested 
in more advanced trials next year. The step by step process of elimination and testing in 
multiple locations will produce varieties that are well adapted to the variable environment of 
South Dakota. 
Thanks to producer support through check-off dollars and purchase of Certified seed, 
this breeding program is one of the most productive programs in the region. Five new 
varieties have been released in the last five years. These varieties accounted for over 65% of 
the 1 999 spring wheat acreage in South Dakota. Thanks again to the South Dakota Wheat 
Commission and the South Dakota Crop lmprove·ment Association. 
Table 1 .  s� in wheat breedin 1999 act�anced 11tld trialsc fAYTI. 
• R = Resistant, MR• Moderately Resistant, M =- Intermediate, MS= Moderately Susceptible, S "'Susceptible 
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FERTILIZER INFLUENCE ON SOIL TEST AND SPRING WHEAT YIELD, 
WATERTOWN, SD 1999 
Jim Gerwing, Ron Gelderman, Allen Heuer, and Anthony Bly 
Introduction 
Soil testing research has shown that knowledge of soil test levels can 
improve the profitability of fertilizer use. Profits increase if more fertilizer is used 
when soil test tevels are low and less or no fertilizer is used when test levels are 
high. It is still a common practice, however, to apply fertilizer without a current 
soil test. Frequently all the major nutrients (N P K) and sometimes zinc are used. 
This experiment was initiated to demonstrate the effects of applying P, K and Zn 
regardless of soil test. The intent is to continue the experiment on the same 
location at the NE experiment station for a number of years. The objective is to 
demonstrate soil testings' ability to predict crop response to fertilizer and fertilizer 
influence on soil tests. 
Materials and Methods 
The site selected at the NE Experiment Station is a nearly level silty clay 
loam soil (Brookings) which is common to North East South Dakota. The 
experiment was initiated in 1996 with the same fertilizer nutrients applied to the 
same plots each year. 
The check fertilizer treatment in this experiment received all fertilizer 
nutrients (75 lb/a N, 40 lb/a P206, 50 lb/a K20, 5 lb/a Zn). Each subsequent 
treatment received three of the four nutrients allowing a comparison of the "full,. 
fertilizer program to a treatment lacking one individual nutrient (Table 1 ). Nutrient 
rates were the same each year except nitrogen. Fertilizer sources used were urea 
(46·0·0), super phosphate (0-46-0), potassium chloride (0-0-60) and zinc sulfate 
(35% Zn). Fertilizer was broadcast and incorporated prior to planting Forge wheat 
on April 21 .  
Plot size was 15 feet by 60 feet. Each treatment was replicated four times. 
Wheat was harvested with a small plot combine. 
Results and Discussion 
Soil test results from samples taken in October 1998 are given in Table 2. 
The nitrate soil test was 25 lb/a to 2 feet where no nitrogen had been applied in 
1998. The residual nitrate level was 33 lb/a where 50 lb N/a had been applied In 
the spring of 1998. The 40 pounds of phosphorus and 50 pounds of potassium 
applied in 1996, 1997 and 1998 raised the phosphorus sou test from 6 to 10 ppm 
and the potassium test from 1 52 ppm to 183 ppm. Five pounds of zinc applied 
three times raised the zinc soil test from 0.89 ppm to 2.67 ppm. 
Visual observation during the growing season Indicated slight nitrogen 
deficiency (lighter colored plants) at heading in the no nitrogen treatment. The 
deficiency did not affect yields, but did result in lower protein than the rest of the 
treatments which received nitrogen (Table 1). The 25 pounds of residual nitrogen 
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plus the nitrogen credit from the 1 998 soybean crop (40 bu/a) made enough N 
available for maximum yield but not maximum protein. 
In season observations also showed shorter plants in the no phosphorus 
treatment, indicating a phosphorus deficiency. The deficiency was severe enough 
to reduce yield (Pr > F = 0.12) .  The no P treatment yield was 25 bu/a while the 
"check .. or P treatments averaged 31 bu/a. This was predicted by the P soil test 
which at 6 ppm was in the low range. Where P had been applied for 3 years (total 
of 1 20 lb P 205) the soil test was increased to 1 0  ppm, the middle of the medium 
range. 
The potassium and zinc treatments had no effect on yield or protein. That 
was consistent with current soil test calibration since the K and zinc soil tests were 
in the very high and high ranges respectively. In addition, wheat is not a zinc 
responsive crop. 
This site will be rotated to corn in 2000. Similar fertilizer treatments (N rate 
will change) will be applied to the same plots in 2000. Yield and soit tests from the 
last two years of this study can be found in the 1 996, 1997, and 1 998 NE Farm 
Progress Reports or in the 1 996 to 1 998 SDSU Plant Science Department 
Soil/Water Science Research Annual Report, TB No. 99. 
Table 1 .  Fertilizer Treatment and Spring Wheat Yield Test Weight and Protein, 
North East Research Farm_. Watertown. 1 999. 
Fertilizer1 Wheat 
N P .20s K20 Zn Yield Test Wt. Protein 
• • • • • • • • • • - • • lb/a · • · - • • - - - - - - • bu/a lb/bu % 
75 40 50 5 32 56.1 b 13.6 a 
O 40 50 5 29 58.4 a 12.9 b 
75 o 50 5 25 56.6 b 14.2 a 
75 40 0 5 30 54.5 b 13.9 a 
75 40 50 O 31 55.7 b 1 3.8 a 
Pr > F 0 . 12  .006 .002 
LSD .05 1 .8 0.5 
1 P, K, Zn applied each year 1996-1999, N rate was 50, 95 and 50 lb/a for years 1996· 
1 998. 
Table 2. Soil Tests for Fertilizer Experiment at Watertown 
Experiment Station. 1 999. 
Soil Test' 
Nitrate-N, lb/a 2 feet 
Phosphorus, ppm Olson 
Potassium, ppm 
Zinc. ppm 
pH 
Organic Matter, % 2 
Salt, mmhos/cm 
, Sampled 10116/98 
2 Sampled 10/1 /91 
Fertilized 
33 
10 
183 
2.67 
6.5 
3.0 
0.3 
Unfertilized 
25 
6 
1 52 
0.89 
-49-
STARTER STUDIES FOR NO-TILL CORN 
Ron Gelderman, Jim Gerwing, Anthony Bly and Allen Heuer 
Introduction 
For many reasons farmers are utilizing no-till as a common production practice. 
Soil temperatures are usually cooler under no-till and growth response to planter 
applied phosphate should increase over tilled conditions. Data from Minnesota has 
shown response to banded potash from no-till or ridge till corn even under "high" K 
soil tests. However, the soil test K value at which yield responses no longer occur 
to starter K is not known. Studies investigating P and K starters on no-till corn are 
limited in South Dakota. The objective of this study is to determine yield responses 
and their relationship to soil tests for P and K starter fertilizers under no-till. 
Materials and Methods 
This is the third corn crop for this study at the Northeast Research Station. 
The first year ( 1 996), starter was applied to corn. In 1 997 starter was again applied 
to no-till corn. In 1 998 no-till soybeans were planted with no starter treatment. In 
1 999 no-till corn was grown with the same starter treatments on the same plots as 
in 1 996 and 1 997. 
The site is a nearly level silty clay loam soil (Brookings) which is common to 
NE South Dakota. Soil test results from samples taken after planting in June, 1 999 
are listed in Table 1 .  Adequate nitrogen was applied for 1 50 bu/a yield goal. 
Starter treatments are listed in Table 2. The material was applied in a separate 
band 2 inches to the side and 2 inches below the seed except for sulfur. The 
materials used were 0-46-0 (dry) and 0-0-30 (liquid). The sulfur treatment was 
broadcast applied as sulfuric acid just after planting. The plot size was 1 5  feet by 
60 feet with treatments replicated 4 times. The plots were planted on May 1 3, 1 999. 
Hybrid was Pioneer 38W36 planted at 30, 1 00 seeds/a. Recommended herbicides 
were applied as needed. Yields were determined with a plot combine by harvesting 
the center 2 rows each 55 feet long. 
Results and Discussion 
Early growth was influenced by treatment at this site. Obvious P and K 
deficiencies existed on early corn growth et this site. However, early growth (height 
measurements in Table 1 )  indicated P alone or K alone did not provide best growth. 
The nutrients had to be applied together to fully express the other's effect. Growth 
is maximized when neither is limiting. 
Grain yields were limited by dry conditions in late summer. Presumably this 
limited any statistical differences among treatments, although the check produced the 
lowest yields among treatments. Neither grain moisture or grain test weight were 
influenced by treatment (data not reported}. 
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Table 1 .  Soil Tests1 on Starter Study at NE Farm, 1 999. 
Treatment Olsen P K pH 
---------- 0·6 inches -----------
----- ppm ··--
PK · 1 1  1 62 6.6 
PKS 9 1 55 6.2 
1 Sampled between corn rows on June 1 ,  1 999 
Sulfate-S 
--- 0-24 inches 
lb/a 
24 
30 
Table 2. Influence of starter fertilizer on previously applied treatments on corn at NE 
Farm, 1 999. 
starter treatment1 plant height yield 
N.  P O.,.,._ K .. O 
lb/a inches bu/a 
0-0-0 (ck) 30.0 107 
0-46-0 (P) 30.3 1 1 3  
0-0-40 (KJ 34.3 1 1 8  
0-40-40 (PK) 38.5 1 22 
0-40-40-40 (PKS) 39.0 1 1 1  - - · · · · · ············· ···----------- ·- · · -············ ··········----·······------·············----·· · · ···-·-····· ··· · ··----···· 
c.v. % 7.5 7.2 
PR > F 0.0001 0. 1 5  (NS) 
LSD 1 .5 
1 P and K treatments applied 2 X 2 inches at planting, sulfur broadcast. 
2 Plant height measured to top of extended leaves (V9) on July 2, 1 999 
.. 
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MECHANICAL AND CHEMICAL WEED CONTROL IN SPRING WHEAT 
J. Smolik and A. Heuer 
Objectives: Compare effects of various weed control methods on spring wheat 
yields and weed control costs. 
Methods: The previous crop in the study area was soybeans. The area had been 
fertilized with 1 00 lb N and 20 lb P the previous fall. Prior to planting the plot area 
was field cultivated and harrowed. Spring wheat (var. Russ) was seeded at 70 
lb/A. Individual plots were 1 4' wide and 1 20' long. Treatments were arranged in a 
randomized complete block with four replications. The three treatments were: 
Control; Rotary hoe 1 X (approximately 2 weeks after emergence}; Hoelon 2 pt plus 
Buctril at 1 pt (actual 1 A) . 
Results: There was no significant difference in yield between any of the 
treatments (Table 1 ) .  Population densities for foxtail and broadleaves were much 
lower in the Hoelon + Buctril treatment, but these lower weed populations did not 
result in a significant yield increase. Weed control costs were highest in the 
Hoelon + Buctril treatment. The dominant weeds in these studies were foxtail, 
redroot pigweed and wild buckwheat. 
Since 1 990 tour mechanical/chemical weed control studies in spring wheat 
have been conducted at the NE Station. Each of these studies has included a 
control, rotary hoe 1 X, and Hoelon + Buctril treatment. There has never been a 
statistically significant yield difference between these treatments in any of the four 
years these studies were conducted. Spring wheat yields tor the three treatments 
averaged over the four years were: Control 37.4 bu/A, rotary hoe 1 X  37.7 bu/A, 
and Hoelon + Buctril 39. 1 bu/A. 
Table 1 .  Effect of mechanical and chemical weed control methods on yield of 
spring wheat. 
Yield Weed Control 
Treatment (Bu/A) Costs ($/A) 
Control 38. 7\• o.oo 
Hoelon 2 pt + 39.6 22.26\b 
Buctril 1 pt 
Rotary Hoe 1 X 37.7 4.50\4, 
Flsd.05 = N.S. 
a1 Average of 4 replications 
b/ Product cost only 
c1 Custom rate - includes labor 
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CORN BREEDING AND GENETICS 
PROJECT ACTIVITIES AT NE RESEARCH FARM 
Zeno W. Wicks, Ill, Project Leader 
and 
Patrick Beauzay, Research Associate 1 1  
The corn project at South Dakota State University continued to evaluate 
experimental germplasm at the Northeast Research Farm in 1999. The main objective 
of conducting research at this site is to evaluate the performance of developmental 
germplasm, including populations and inbred lines, in an environment that is generally 
cooler and has a shorter growing season than other com production areas of South 
Dakota. This leads to release of germplasm that is adapted to earlier environments. 
In 1999, 163 experimental inbred lines in different generations of development 
were evaluated in testcrosses at the Northeast Research Farm. The testers used were 
A654 and CM105, which are early maturing lines with good general combining ability 
from two different heterotic backgrounds. These are used to determine the heterotic 
background and genetic contributions of experimental lines. Agronomic traits measured 
were grain yield, % moisture at harvest, stalk lodging, green snap, and disease 
resistance/tolerance. Of these 163 lines, approximately 25% will be advanced and 
planted in testcross trials again in 2000, with release of advanced elite lines in 2001. 
This will provide seed companies with new, early maturing lines adapted to this part of 
the state. 
A large part of our project is devoted to the development of early maturing white 
food com. We currently have 7 recent releases of early white com inbred lines that are 
in use by private companies. These lines range in maturity from 90 to 105 ORM. We 
are developing even earlier material (85-90 ORM) and will begin testing at the Northeast 
Farm in 2000. 
We would like to acknowledge the efforts of the following people and institutions 
for making this research possible: the members of the South Dakota Com Utilization 
Council and corn producers in the state of South Dakota; Allen Heuer, Northeast 
Research Farm Manager; Kevin Kirby and Jess Hall of the SDSU Crop Performance 
Program; and Kyle Kepner, Com Project technician. 
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SOYBEAN BREEDING PROJECT - 1999 TESTING YEAR 
Roy Scott 
We tested 300 advanced soybean lines at the Northeast Research Farm in 
1 999 in maturity groups O and I. Lines were tested with 1 4-foot length, tour-row 
plots, using three replicates. These were lines that performed well in 1 998. We had 
excellent stand establishment in 1 999, and had a good year for evaluation of these 
lines. Seed yields, protein, and oil concentrations were recorded. 
Maturity group O 
Group O lines tested totaled 100. Yields ranged from 32 to 50 bu/A, and 
averaged 40 bu/A among group O lines. Average yields of four group O checks 
were 42 bu/A, indicating that there were several lines that were higher yielding 
than the check average. Good growing conditions enhanced plant heights, which 
caused some lodging problems. Most lines in the top yield group, however, were 
lodging resistant. Mean yields of group O lines at Northeast farm were five 
bushels/acre greater than at the Brookings site. We identified seven lines that were 
consistently high yielding at Northeast Farm, Brookings, and in the irrigated test at 
Dakota Lakes. These lines will be advanced to regional trials in 2000. Three 
additional lines were outstanding at Northeast Research Farm only, and these will 
be advanced in 2000 for potential use in the northeast region. 
Maturity group I 
Yields of the 200 group I lines ranged from 36 to 57 bushels per acre, with 
average yields of 44 bu/ A, four bushels/acre greater than group O lines. The three 
group I checks averaged 46 bu/A, indicating that we could select several Jines that 
were higher yielding than the check average. Group I lines also had significant 
lodging, but most lines in the top group were lodging resistant. Mean yields of 
group I lines were 6 bu/ A greater than at the Brookings site. At least 1 5  group I 
lines wiU be advanced to regional trials. 
Conclusions 
We had a successful season at the Northeast Research Farm in 1 999. We 
were able to identify high yielding lines, which will be advanced for further testing 
in 2000 at multiple SD locations, and regionally across 5 to 8 states. 
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WEED CONTROL - W.E.E.D. PROJECT 
L. J. Wrage, D. L. Deneke, D. A. Vos, and S. A. Wagner 
Field demonstration plots provide side-by-side comparison and comparative 
performance data. Rates used are those best suited for the weed and soil type. Plots 
are evaluated for weed control and crop tolerance. Yields are harvested from 
replicated tests. 
Evaluation and extension demonstration plots provide weed control data for 
northeastern South Dakota. The W.E.E.D. Program includes comparisons of labeled 
treatments for all major crops and experimental herbicides available for initial 
evaluation. Data collected are summarized over several years to provide a more 
accurate measurement of expected performance. Plots are used for tours and are the 
basis for educational materials. 
1 999 Tests 
Crop growth was good throughout the season. Weed emergence followed 
normal patterns. Test areas showed uniformity; weed pressure was moderate to 
heavy; providing for good treatment efficacy. 
Tests completed include corn, soybeans, sunflower, canola, oats, and alfalfa. 
Herbicide tolerant weed control programs were evaluated tor corn, soybeans, and 
canola. 
1999 Evaluation /Demonstration Tests 
1 . Corn Herbicide Demonstration 
2. Herbicide Tolerant Corn 
3. Weed Control in Tolerant Corn 
4. Reduced Cost of Weed Control 
5. Sequential Programs for Weed Control 
6. Weed Control with Axiom 
7. Soybean Herbicide Demonstration 
8. Soybean Herbicide Additives 
9 .  Sunflower Weed Control Demonstration 
10. Herbicide Tolerance in Canola 
1 1  . Oat Herbicide Tolerance 
1 2. Weed Control in Alfalfa 
1 3. Recrop after Hail 
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Additional evaluation plots included initial tests with experimental herbicides, 
additives and tests for other crops. Data collected for additional tests are reported in 
the W.E.E.D. Project data summary. 
1 . Weed Control in Roundup Ready Corn 
2 .  Weed Control with Glyphosate in  Corn 
3. Postemerge Grass and Sequentials 
4. Weed Control with Accent 
5 .  Weed Cotnrol with ZA 1 296 
6. Foxtail Control with Post Grass Herbicides 
7. Weed Control in Roundup Ready Soybeans 
8. Preemergence/Postemergence Sequential s 
9. Weed Control in Alfalfa 
The cooperation and assistance from station personnel is acknowledged. 
Extension agents identify needs, assist with tours, and utilize the data in producer 
programs. 
Data reported in this publication are results from field tests that include 
labeled product uses, experimental products or experiments/ rates, 
combinations or other unlabeled uses for herbicide products. Refer to 
the appropriate weed control fact sheet available from county extension 
offices for herbicide recommendations. 
Table 1 .  Corn Herbicide Demonstration 
Demonstration 
Variety: Pioneer 38P05 
Planting Date: 5/1 3/99 
PPI/PRE: 5/1 3/99 
EPOST: 6/2/99; Com 3 If; Grtt 1-2 in; Rrpw 1 in. 
POST: 6/1 0/99; Corn 4.5 If; Grtt 2-4 in; Rrpw 1-3 in. 
POST1 : 611 6/99; Corn 6 If, 4 collar; Grft 1 ·3 in; 
Rrpw 2-3 in. 
Soil: Clay loam; 3.0 % OM; 6. 1 pH 
Precipitation: 
PPI/PRE 
EPOST 
POST 
POST1 
1 '1 week 
2"" week 
1 1\ week 
2ftd week 
1 11 week 
2nd week 
1 •1 week 
2,vj week 
Gm =Green foxtail 
Rrpw = Redroot pigweed 
0.50 inches 
0. 15  inches 
2.25 inches 
0.05 inches 
0.00 inches 
1 . 20 inches 
1 .20 inches 
0.60 inches 
COMMENTS: Uniform plot area. Moderate foxtail pressure. Favorable conditions. Twenty-eight 
treatments provided over 90% control of both grass end broadleaved weeds. Preplant, 
preemergence, or postemergence timings are included in the top group. 
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Table 1 .  Corn Herbicide Demonstration (Continued . • .  ) 
Treatment 
Check 
PREPLANT INCORPORATED 
Eradicane 
Doubleplay 
SHAU.OW PRmANT �NCORPQ:8-AIEl:! 
Dual II Magnum 
Surpass 
PREEMERGENCE 
Dual II Magnum 
Prowl 
Surpass 
Harness 
Frontier 
Axiom 
Balance 
Balance + Surpass 
Epic 
Epic + atrazine 
Epic 
PREEMERGENCE & POSTEMERGENCE 
Ramrod&Clarity 
PREEMER�ENCE & POST�Ml;8�ENCE1 
Ramrod&Clarity 
PREEMEBG�NCE & POSTEMEBSiENCE 
Ramrod&2,4·D amine 
Ramrod&Shotgun 
Ramrod&Permit + X • 7 7 
Ramrod&Beacon + COC + 28% N 
Ramrod&Hornet + X· 77 + 28% N 
Ramrod&Resource + atrazine + 
COC+28% N 
Ramrod&PCC· 140 
Ramrod&PCC· 140 + Shotgun 
Ramrod&Buctril 
Ramrod&Suctril/atrazine 
Ramrod&Laddok S· 1 2  + 
COC+28% N 
Ramrod&Aim + atrazine + X· 77 
Ramrod&Distinct + X-77 + 28% N 
Ratel A 
4.75 pt 
5 pt 
2 pt 
2.5 pt 
2 pt 
3.6 pt 
2.5 pt 
2.3 pt 
2 pt 
22 oz 
2 oz 
2 oz+ 1 .25 pt 
1 1  oz 
1 1  oz+ 1 qt 
1 3  oz 
4 qt&1 pt 
4 qt&.5 pt 
4 qt&1 pt 
4 qt&.3 pt 
4 qt&.67 oz+ .5% 
4 qt&.76 oz + 1  qt + 4  qt 
4 qt&2.4 oz+ .25% + 2.5% 
4 qt&4 oz+ 1 pt+ 
1 pt+2 qt 
4 qt&.67 pt 
4 qt&.67 pt+ 1 .5 pt 
4 qt&1 .6 pt 
4 qt&2 pt 
4 qt& 1 .67 pt+ 
1 qt + 1  qt 
4 qt&.33 oz+ 1 pt+ .25% 
4 qt&.6 oz+ .25% + 1 .25% 
% Grft % Rrpw 
7l1 0/99 7 .11 Cl/9.---S 
0 0 
96 92 
98 97 
86 82 
82 78 
90 68 
62 69 
93 97 
94 97 
92 95 
85 98 
80 99 
94 99 
80 99 
93 99 
86 99 
94 99 
84 64 
88 92 
95 99 
87 96 
96 97 
87 63 
87 99 
87 55 
94 99 
83 99 
83 99 
86 97 
88 97 
94 99 
• 
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Table 1 .  Corn Herbicide Demonstration (Cont inued . . .  )
Treatment Rate/A 
EARLY POSTEMERGENCE 
Basis + COC + 28% N .33 oz+ 1 % + 2 Q t  
Basis Gold + COC + 28% N 14  oz + 1 % + 4 qt 
PREEMERGENCE 
Axiom + atrazine 21 oz+ 1 qt 
Axiom + Balance 21 oz + 1 .5  oz 
Acetochlor + a t razine 1.67 p t +  1 qt 
Bicep Lite 4.8 p t  
Opt ill 38 oz 
Acetochlor + atrazine + 2,4·D ester 1.67 pt + 1 qt + 1 q t  
Balance + Surpass + atrazine 2 oz + 1 .25 pt + 1 pt 
PREEMERGENCE & POSTEMERG�NCE 
Front ier&Marksman 2 pt&2.5 p t  
Balance&Buctril/atrazine 2 oz&2 p t  
Surpass&Hornet + X-77 + 28% N 2.5 pt&2.4 oz + .25% + 2 qt 
Dual II Magnum&Northstar + 2 pt&5 oz + 
X-77 + 28% N .25% + 2  qt 
Dual I I  Magnum+ atrazine& 1.67 p t +  .64 p t& 
Northstar + X-77 + 28% N 5 oz+.25% + 2  qt 
Frontier&Distinct + atrazine + 22 oz&6 oz+ 1 q t + 
X-77 + 28% N .25% + 1 .25% 
Frontier&Distinct + X-77 + 28% N 22 oz&6 oz + .25% + 1 .25% 
PREEMERG�ENCE 
Frontier 2 p t  
f:!lilB\jMI:' JNCQReQFIA TEO & POS-TeMERGB.ICt 
Surpass&Accent Gold + 2.5 pt&2.9 oz+ 
COC +28% N 1 % +4 q t  
Surpass&Accent + a t razine + 1 .25 pt&.67 oz+ 1 qt + 
COC +28% N 1 % +4 qt 
Surpass&Aceent + a t razine + 1.26 p t&.33 oz + 1 q t +  
COC+28% N 1 % + 4  q t  
Surpass&Accent + a trazine + 2.5 p t&.33 oz+ 1 q t +  
COC+28% N 1 % + 4  q t  
Surpass&Basis Gold + COC + 28 %N 1 p t& 14 oz + 1 % + 4 q t  
EARLY POITEMERGENCE 
Basis Gold + Harness + Clari t y + 1 4  oz+ 1 p t +  2 oz + 
COC+28% N 1 % +4 q t  
Prowt +Accent + Clarity+ 3 p t +  .33 oz+ .5 p t +  
X-77 + 28% N .25% + 4  q t  
% Grft % Rrpw 
7/1 0/99 Zt1 0.L9i 
81  93 
91 99 
91 97 
95 99 
94 99 
87 98 
84 95 
89 99 
97 99 
94 99 
88 99 
97 99 
98 99 
ee- 99 
96 99 
97 99 
92 82 
99 99 
Sa 9� 
97 9:9 
99 99 
99 99 
9� .9'9 
86 95 
Table 2. Herbicide Tolerant Corn 
Demonstration 
Variety: DeKalb 493RR; Garst G·Steck 8773 
Planting Date: 5/1 3/99 
PRE: 5/13/99 
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EPOST: 6/2/99; Corn 3 If; Grit 1-3 in; Rrpw 2·4 in. 
POST: 6/10/99; Corn 4-5 If; Grft 2-4 in; Rrpw 3-4 in. 
Soil: Clay loam; 3.0% OM; 6.1  pH 
Precipitation: 
PRE 1 •1 week 
2nd week 
EPOST 1 st week 
2"" week 
POST 1•1 week 
2"" week 
Grft = Green foxtail 
Rrpw = Redroot pigweed 
0.50 inches 
0. 1 5  inches 
2.25 inches 
0.05 inches 
0.00 inches 
1 .20 inches 
COMMENTS: Late season grass emergence in early postemerge. non-residual treatments. Late season 
evaluations showed excellent weed control; however visual effects of early competition was 
apparent in some treatments. 
% Grft % Rrpw 
Treatment Rate/A 711 0[99 7/1 0/99 
UBERTY LINK CORN 
Check 0 
EARLY POSTEMERG�ENCE 
Liberty + AMS 28 oz + 3  lb 62 45 
Atrazine + Liberty + AMS 1 .5 pt+20 oz + 3  lb 84 95 
Atrazine + Liberty(3X) + AMS 1.5 pt+84 oz + 3  lb 81 90 
POSTEMERGENCE 
Libenv+AMS 28 oz + 3  lb 85 66 
�ARLY POSTEMERGENCE & POSTEMERGEfj�E 
Liberty + AMS&Liberty + AMS 28 oz + 3  lb&20 oz+ 3  lb 84 73 
PRl;EMERGENCE & POSTEMERgENCE 
Atrazine&Liberty + AMS 2 pt&20 oz + 3  lb 91 93 
Balance&Liberty + AMS 1.6 oz&28 oz + 3  lb 94 99 
Atrazine + Surpess&liberty + AMS 1 pt + 1 pt&20 oz + 3 lb 97 99 
IMI CORN 
Check 0 0 
EARLY PQ§!l;rill;R!3ENCE 
Lightning + X· 77 + 28% N 1 .28 oz+ .25% + 2  qt 90 88 
Lightning +etrazine + X-77 + 28% N 1 .28 oz+ 1 pt+ .25% + 1 qt 92 99 
Lightning L + atrazine + 4 oz+ 1 pt+ 
X-77 + 28% N .25% + 1  qt 93 99 
Lightning(3X) + atrazine + X· 77 + 2% N 3.84 oz+ 1 pt+ .25% + 1 qt 99 99 
• 
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Table 2. Herbicide Tolerant Com (Continued • • • ) 
Treatment 
f.OSTEMERGENCE 
Lightning + X· 77 + 28% N 
Rate/A 
% Grft 
7/10/99 
PREEMERGENCE & POSTEMERGENCE 
Surpass&Lightning + 
X·77 + 28% N 
Surpass&Lightning + Clarity+ 
X-77 + 28% N 
EARLY POSTEMERGENCE 
Pursuit 2L + atrazine + 
Sun-It II + 28% N 
Check 
EARLY POSTEMERGENCE 
Roundup Ultra + AMS 
POSTEMERGENCE 
Roundup Ultra+ AMS 
Roundup Ultra(3X) + atrazine + AMS 
1 .28 oz + .25% + 1 Qt 
1 .5 pt&1 .28 oz+ 
.25% + 2 qt 
1 .5 pt&1.28 o:z + 6  oz + 
.25% + 2  qt 
4 oz+ 1 pt+ 
1 qt + 1 qt 
ROUNDUP READY CORN 
1 qt+8 .5  lb/100 gal 
1 qt+ 8.5 lb/100 gal 
3 qt + 2  pt+S.5 lb/100 gal 
EARLY POSTEMERGENCE & POSTEMERGENCE 
Roundup Ultra + AMS& 1 pt+S.5 lb/100 gal& 
Roundup Ultra +AMS 1 pt+S.5 lb/100 gel 
PREEMERGENCE & POSTEMERGENCE 
Harness&Roundup Ultra + AMS 
Harness&Roundup Ultra + AMS 
Harness + atrazine& 
Roundup Ultra+ AMS 
Table 3. Weed Control in Tolerant Com 
1 pt& 1 qt+ 8.5 lb/100 gal 
2.3 pt& 1 qt + 8.6 lb/100 gal 
1 pt + 2  pt& 
1 qt+8.5 lb/100 gal 
Split Block; 4 reps Precipitation: 
97 
99 
98 
89 
0 
62 
97 
99 
91 
99 
99 
99 
Variety: Dekalb 493RR: Gerst G·Stack 8773 PRE 1 "  week 
Planting Date: 6/12/99 2ni:1 week 
PRE: 5/12/99 POST 1 41\ week 
POST: 6/10/99; Com 4-5 If: Grft 1·4 in; Rrpw 2·3 in. 2ni1 week 
Soil: Clay loam; 3.9% OM; 6. 1 pH Grft = Green foxtail 
Rrpw = Redroot pig weed 
% Rrpw 
7/1 0/99 
93 
99 
99 
98 
D 
97 
99 
99 
99 
99 
99 
99 
0.50 inche& 
0.1 5  inches 
0.00 inches 
1 .20 inches 
COMMENTS: Very uniform, precise evaluations. Roundup and Accent provided the most effective 
post grass followup. 
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Table 3. Weed Control in Tolerant Corn (Continued . . .  )
% Grft % Rrpw 
Treatment Rate/A 7/24/9� 7/24£99 
Check 0 0 
PREEMERGENCE & POSTEMEBGENCE 
Axiom&Liberty + AMS 1 1  oz&20 oz + 3 lb 85 95 
Axiom&Liberty + atrazine + AMS 1 1  oz&20 oz+ 1 lb+ 3 lb 85 95 
Epic&Liberty + AMS 8 oz&20 oz + 3 lb 89 98 
Axiom&Distinct + X-77 + 28% N 22 oz&4 oz + .25% + 2 qt 84 97 
Axiom&Accent + Distinct + 1 1  oz&.67 oz+4 oz+ 
X-77+28% N .25% + 2  Qt 9 6  97 
Epic&Roundup Ultra + AMS 8 oz&24 oz + 8.5 lb/100 gal 93 92 
Epic&Roundup Ultra + AMS 1 1  oz&24 oz+ 8.5 lb/100 gal 97 96 
Axiom&Roundup Ultra+ AMS 1 1  oz&24 oz +8.5  lb/100 gal 97 89 
LSD (.05) 3 4 
Table 4. Reduced Cost of Weed Control 
RCB; 2 reps Pree i pitatio n :  
Variety: DeKalb 493RR PRE 1 n week 0.1 1 inches 
Planting Date: 5/25/99 2"'° week 2.25 inches 
PRE: 5/25/99 EPOST 1 11 week 0.00 inches 
EPOST: 6/10/99; Corn 3 If; Grft 2-3 If 2"" week 1 .20 inches 
POST: 6/16/99; Corn 4 It; Grft 1-4 If POST 1 "  week 1 .20 inches 
Soil: Clay loam; 3.9% OM; 6.3 pH 2nd week 0.60 inches 
Fota = Green end yellow foxtail 
Rrpw = Red root pigweed 
COMMENTS: Purpose to evaluate reduced cost herbicides and compare performance to Extrezine 
poatemergence. Treatments include reduced rates and split/combination treatments. 
Cost based on late '99 season prices. 
Tre11men1 
PQSTEMERGEN'E 
Extrazine I I  
PREEMERGEN�E 
Harness + atrazine 
Ratel A 
2.2 lb 
2 .5  pt+ 1 qt 
PREEMEB!;iENCE § eosTEME�UiENCE 
Harness&atrazine + COC 2.6 pt&1 qt+ 1 qt 
Harness&etrezine + COC 1 .876 pt&1 qt+ 1 qt 
Harness&etrazine + COC 1 .25 pt&l qt+ 1 qt 
Harness&Shotgun 1 .5 pt&3 pt 
1 Cultivation 
% Yeft 
711Ql�� 
65 
98 
98 
98 
83 
96 
82 
% Rrpw % Grft 
7(]Ql9� 8L1 0£99 
93 60 
99 98 
99 98 
99 96 
99 81  
99 95 
96 81  
% Rrpw 
8110/99 � 
98 $11 .00 
99 26.50 
99 27.80 
99 22.00 
99 1 6.30 
99 24.30 
95 6.25 
• 
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Table 4. Reduced Cost of Weed Control (Continued . . .  ) 
% Yeft % Arpw % Grh 
Treatment Rate/A 7/10/99 7,1QtgJ 8/1 0/99 
PREEMERGENCE 
Harness + Cultivation 1 .5 pt 97 99 94 
EARLY POSTEMERGENCE 
Basis Gold + COC + 1 4  oz+ 1 qt+ 
28% N + Cultivation 4 Qt 99 99 91 
Basis Gold +COC + 28% N 1 4  oz + 1 qt + 4 qt 91 98 81 
Accent + atrazine + .4 oz+ 1 qt + 
COC+28% N 1 qt + 4  qt 90 99 84 
Accent + Beacon + Clarity + .33 oz+ .38 oz + 2  oz+ 
X-77 + 28% N 1 pt + 4  qt 92 99 77 
PREEMERGENCE & POSTEMERGENCE 
Frontier&Distinct + 1 .2 pt&4 oz+ 
X-77 + 28% N .25% + 1 .25% 94 98 90 
Harness&Accent + atrazine t 1 .25 pt&.33 oz+ 1 qt+ 
COC+ 28% N 1 qt+4 qt 
PREEMERGENCE & POSTEMERGENCE 
Atrazine&Roundup Ultra + 1 qt&1 .5  pt+ 
AMS 8.5 lb/100 gal 
Harness&Roundup Ultra + 1 .25 pt& 1 .5 pt+ 
AMS 8.5 lb/100 gal 
Harness + atrazine& 2.5 pt+ 1 qt& 
Roundup Ultra + 1 .5 pt+ 
AMS 8.5 lb/100 gal 
LSD (.05) 
Table 6. Sequential Program• for Weed Control 
RCB: 4 reps 
Variety: Legend 7795 
Planting Date: 5/1 2/99 
PRE: 5/1 2/99 
EPOST: 6/10/99; Corn 5 If, 3 collar; Yeft 2·5 in; 
Colq 3-4 in; Wibw 3-4 in. 
POST: 6/1 6/99; Corn 5-6 ff; Yeft 4-5 If; 
Colq 4-5 If; Wibw 4-5 in. 
Soil: Clay loam; 3.9% OM; 6.1  pH 
98 
92 
95 
97 
8 
Precipitation: 
PRE 
EPOST 
99 
99 
99 
98 
2 
95 
80 
84 
96 
9 
1 .i week 
2nc1 week 
1 n week 
2nd week 
POST 1 "  week 
2ni1 week 
Yeft = Yellow foxtail 
Colq = Common lambsquarter 
Wibw = Wild buckwheat 
% Rrpw 
8£10£99 Cost 
98 20.05 
98 25. 1 5  
97 1 8.90 
99 1 7.40 
99 22.40 
99 21 .60 
99 26.90 
99 $1 2.80 
97 20.80 
97 35.70 
4 
0.60 inches 
0.15  inches 
0.00 inches 
1 .20 inches 
1 .20 inches 
o.eo inches 
COMMENTS: Comparison of sequential treatments. Includes non-atrezine combinations that were 
effective. 
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Table 5.  Sequential Programs for Weed Control (Continued . . .  ) 
Treatment 
Check 
Rate/A 
fBJliEEMEBQENCE, I EAAL v PQST§MfflGENSF 
Frontier&Marksman + 28% N 2 pt&3.5 pt+ 2.5% 
Frontier&Clarity + 28% N 2 pt& 1 pt+ 2.5% 
PREEMERGENCE & POSTEMERGENCE 
Dual II Magnum&Northstar + 
X-77+28% N 
Dual II Magnum&Beacon + Peak+ 
X-77 + 28% N 
Frontier X2&0istinct + 
X-77+ 28% N 
Topnotch + Hornet + X-77 
Frontier&Laddok S-1 2 + 28 % N 
Frontier&Celebrity G + Distinct + 
X-77 + 28% N 
Dual II Magnum+ Buctril 
Frontier&Celebrity G + Celebrity 8 + 
X-77 + 28% N 
1 .6 pt&5 oz + 
.25% + 2.5% 
1 .6 pt&.576 oz + .25 oz + 
.25% + 2.5% 
21 oz&6 oz+ 
.25% + 1 .25% 
5 pt&2.4 oz+ .25% 
2 pt& 1 .67 pt + 2.5% 
2 pt&.67 oz + 6  oz+ 
.25%+ 2.5% 
1 .6 pt&l .5 pt 
2 pt&.67 oz+6 oz+ 
.25% + 2.5% 
PAEEMERGENCE & EARLY PQSTEMERGENCE 
Optill&Marksman + 28% N 2.35 pt&3.5 pt + 2.5% 
LSD (.05) 
Table 6. Weed Control with Axiom 
RCB; 4 reps 
Variety: Legend 7795 
Planting Date: 5/1 2/99 
PRE: 5/1 2/99 
Precipitation: 
PRE 
% Yett 
7/7l99 
0 
81  
74 
70 
74 
86 
79 
70 
89 
63 
9,4 
84 
6 
1" week 
2nd week 
Soil: Clay loam; 3.9% OM; 6. 1 pH Yeft = Yellow foxtail 
Rrpw = Redroot pigweed 
Wibw = Wild buck.wheat 
% Colq o/o Wibw 
1l11.S9 7£7£99 
0 0 
98 98 
97 98 
80 74 
73 81 
97 96 
86 5 1  
88 70 
98 98 
92 95 
93 94 
98 98 
1 1  1 1  
0.60 inches 
0.16  inches 
COMMENTS: Evaluation of tank-mix components. Atrazine was most effective for wild buckwheat 
or redroot pigweed. 
• 
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Table 6. Weed Control with Axiom (Continued . • •  >
o/o Yeft % Rrpw % Wi�w 
Treatment Rate/A 7/7(99 717.-9.9 7/7/99 
Check 0 0 0 
PREEMERGEN�E 
Axiom 22 oz 64 23 29 
Axiom + atrazine 22 oz + 1 . 1  lb 75 96 95 
Axiom + Balance 1 1  oz+ 1 .5 oz 64 74 44 
Epic 1 1  oz 63 70 36 
Epic + atrazine 1 1  oz + 1 . 1  lb 70 93 87 
Epic 1 3  oz 66 76 30 
Epic + atrazine 1 3  oz+ 1 . 1  lb 78 95 84 
Axiom + Marksman 22 oz +2.5 pt 70 85 88 
LSD (.05) 7 1 3  1 6  
Table 7. Soybean Herbicide Demonstration 
Demonstration 
Variety: Northrup King S-1 4  M7 
Planting Date: 5/25/99 
PPI, SPPI, PRE: 5/25/99 
POST: 711 199; Soybean 4 tri; Yett 1 ·4 in; 
Rrpw 2·7 in. 
Soil: Silty clay loam; 3.2% OM; 6.3 pH 
Precipitation: 
PPI, SPPI, PRE 1 st week O . 1 1  inches 
2nd week 2.25 inches 
POST: 1 st week 0.30 inches 
2nd week 0.40 inches 
VCAR = Visual Crop Response Rating 
(0 = no injury; 1 00 = complete kill) 
Yeft = Yellow foxtail 
Rrpw = Redroot pigweed 
COMMENTS: Moderate foxtail; light grass pressure. Excellent results for combination treatments. 
% VCRR % Yett % Rrpw 
Treatment Rate/A 8/10/99 8/10/99 �110/99 
Check 0 0 0 
PAEPLANT INCORPQRATED 
Pursuit Plus 2.5 pt 0 93 98 
Treflan 1 .5 pt 0 87 90 
Sonalan 2.67 pt 0 89 94 
Prowl 3 pt 0 84 90 
Treflan + Sencor 1 .6 pt + . 5  lb 0 95 99 
T .ref Ian+ Command 1 .5 pt + 1 .5 pt 0 98 99 
Treflen + Python 1 .5 pt+ 1 oz 0 90 98 
Steel 3 pt 0 98 99 
T reflen + FirstRate 1 .  5 pt + .  75 oz 0 88 96 
Treflan + Authority 1 .6 pt+4 oz 0 86 98 
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Table 7 .  Soybean Herbicide Demonstration {Continued . . •  ) 
% VCRR % Yeft 
Treatment Rate/A fl'101EIS. 8/1 0/99 
�111-i!t!WIW IPJmPI.AtiT l�f;iQBfQBA tEO 
T ,elf an+ Lasso 1 . 5  pt+ 2 qt 
SHBL.!JC[!O[ PA£P;�6ri!I !!llCQBf!QBATED !! fgSTEMCBcmN� 
Command&Pursuit 2L + Sun-It I I +  28% N 1 . 5 pt+ 2 02 + 1 Qt + 1 qt 
PREEMERGENCE & POSTEMERGENCE 
Command 3ME&Pursuit 2L + 
Sun-It I I +  28% N 2 pt&2 oz+ 1 qt + 1 qt 
1e1t
fPUNT mCOAP:08A TED &. 'PRSEM&t\i£N�§ 
Treflan + Sencor&Sencor 1 .5 pt + .33 lb&.5 lb 
Treflan&Sencor 1 .5 pt&.67 lb 
Treflan&Authority 1 .5 pt&4 oz 
PREPLANT INCORPORATED & POSTEMERGENCE 
Prowl&Pursuit 2L + Sun-It I I +  28% N 2.5 pt&4 oz + 1  Qt + 1  qt 
Prowl&Raptor&Sun·lt I I+  28% N 2.5 pt&4 oz+ 1 qt+ 1 qt 
Prowl&Raptor + Status + 2.5 pt&4 oz + 6  oz+ 
Sun-It II+ 28% N 1 qt+ 1 qt 
Pursuit Plus&Flexstar + 2.5 pt&.3 oz+ 
Sun-It II+ 28%N 1 .25% + 2.5% 
Pursuit Plus&FirstRete + 2.5 pt&12 oz+ 
Sun-It II + 28 % N 1 % +2.5% 
PREPLANT INCORPORATED & POSTEMERGEN�E 
Treflan&FirstRate + 1 .5 pt&.3 oz+ 
Sun·lt I I +  28% N 1 .25% + 2.5% 
Treflan&FirstRate + Flexstar HL + 1 .5 pt&.3 oz + 1 2  oz+ 
Sun-It I I +  28% N 1 .25% + 2.5% 
Treflan&FirstRate + Pursuit 2L + 1 .75 pt&.3 oz + 2  oz+ 
Sun-It II+ 28% N 1 .255+ 2.5% 
Treflan + Python& 1 .  75 pt+ 1 .25 oz& 
FirstRate + Sun-It ti + 28 % N .3 oz+ 1 .25% + 2.5% 
PREEMERGEN,C,E 
Dual ll Magnum + Sencor 1 .33 pt+ .67 lb 
Lasso 1 .67 pt 
Dual II Magnum 1 .67 pt 
Frontier 2 pt 
Pursuit 2L 4 oz 
Authority+ Command ME 4 oz + 2  pt 
Sencor + Command ME .6 lb + 2  pt 
Axiom 1 3  oz 
Moretime 14  oz 
0 78 
0 98 
0 99 
0 98 
0 97 
0 95 
1 5  99 
1 0  99 
1 0  99 
0 98 
0 96 
0 91 
5 93 
6 98 
0 96 
0 94 
0 80 
0 80 
0 82 
0 76 
0 87 
0 99 
0 81  
0 85 
% Rrpw 
8/1 0/99 
62 
99 
99 
99 
98 
99 
99 
99 
99 
99 
99 
98 
99 
99 
99 
99 
92 
82 
80 
96 
98 
99 
89 
95 
Treatment 
PREEMIRGEH�E I! e.Q§JIM�RGENCE 
Frontier&Poast+Galaxy+ 
COC+28% N 
Sencor&RaptDr+Sun·lt 11+28% N 
Turbo&Select+Cobra+FntRate+ 
COC+AMS 
Lasso&BAUIJ'an-+COC 
Lasso&Blezer+X-77 
Lasso&Steller+COC+28% N 
Lasso&Cobra+COC 
Lasso&Flexster+Sun-U 11+28% N 
L'"9G&Flexsts+Sun-U 11+28% N 
Lasso&Galaxy+X-n+28% N 
Lasso&FhtRete+Sun·lt 11+28% N 
Lasso&Pinnacle+X-n 
Lasso&Classic+X-77 
Lasso&Synchrony+X-71 23.% N 
Lasso�sa{J'an+Pu1'8ult 2L +COC 
Lasso&P\nuit 2L +Cobra+ 
Sun-It 11+28% N 
Las60&Flexsts Hl +Punwit2L + 
Sun-It 11+28% N 
Laaso&Synchrony+8aaa(Jan+ 
COC+28% N 
Table 8. Soybeen Herbicide Additives 
RCB; 4 reps 
Variety: Northrup King S14-M7 
Planting Date: 5/20/99 
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Rate/A 
20 oz& 1 5 pt+2 pt+ 
625%+1.25% 
6 oz&4 oz+1 qt+1 qt 
2 pt&6 oz-46 oz+.3 oz+ 
1 pt+2 lb 
2 qt& 1 qt+1 qt 
2 qt&1 5 pt+.5% 
2 qt&5 oz+.5%+2.5% 
2 qt& 8 pt+5 qt 
2 qt&12 oz+1%+2 5% 
2 qt&16 02+1%+2.5% 
2 qt&2 pt+ 55+2 5% 
2 qt&.3 oz+1 25%+2 5% 
2 qt&.25 oz+.25% 
2 qt&.33 oz+.25% 
2 qt& 25 oz+ 25%+1 qt 
2 qt& 1 pt+2 oz+1 qt 
2 qt&4 oz-46 oz+ 
1 pt+1 qt 
2 qt&12 oz+2 02+ 
1%+2 qt 
2 qt&.25 02+1 pt+ 
1%+1 qt 
Ptecipita1ion: 
POST 
POST: 6/1 6/99; Soybeans 2 tri; Yeft 2-4 in. 
Soil: Clay loam; 3.9% OM; 6.3 pH 
%VCRR % Yeft 
� � 
5 99 
0 99 
10 99 
0 88 
0 96 
0 81 
5 80 
0 96 
0 98 
0 85 
0 89 
0 60 
0 71 
0 74 
0 97 
10 70 
0 98 
5 68 
1• week 
21'1d week 
% Rrpw 
8/10/99 
99 
99 
99 
96 
98 
97 
86 
98 
99 
93 
60 
98 
68 
98 
96 
72 
99 
98 
1 .20 inches 
0.60 inches 
COMMENTS: Purpose to evelur.e additives. Reduced rate of Raptor. Uniform, heavy grass pressure. 
Additives improved results compared to Raptor alone. Either COC or MSO plus 28% N 
provided better control. Several •dditives performed similarly in the top group. 
-66-
Table 8 .  Soybean Herbicide Additives (Continued . . ) 
% Yeft % Yeft % Yeft 
Treatment Rate/A 1J1 199 7£10£99 101s.,a9 
POSTEMERGENCE 
Check 0 CJ 0 
Rapt or 4 oz 60 51 46 
Raptor + Sun-It II 4 oz+ 1.5 pt 62 64 58 
Raptor + Sun-It fl+ 28% N 4 oz+ 1 .  5 pt+ 1 qt 86 85 74 
Reptor + Sun-It I I+  28% N 5 oz + 1 . 5 pt+ 1 qt 85 88 78 
Raptor + X· 77 4 oz+ .25% 70 66 60 
Raptor+X-77 +28% N 4 oz + .25% + 1  qt 70 74 61 
Raptor + Land Oil + 28% N 4 oz + 1 qt+ 1 qt 76 73 68 
Raptor + Quad 7 4 oz + 1 %  79 86 81 
Raptor + Newtone 4 oz + 1 %  80 89 87 
Raptor+COC 4 oz+ 1.5 pt 68 65 57 
Raptor + COC + 28% N 4 oz + 1 . 5 pt + 1 qt 86 79 67 
Rapt or + Activator Plus + 28 % N 4 oz + .25% + 1  qt 74 72 62 
Aaptor + Meth Oil + 28% N 4 oz + 1 • 5 pt + 1 qt 83 87 72 
Raptor + Firstmate 4 oz + 2% 81 86 71 
Raptor + Firstmate 4 oz+ 1 %  80 82 77 
Raptor + Firstmate + 28% N 4 oz + 1 % + 1  qt 83 82 72 
Reptor + Sun-It II+ 28% N 4 oz+ 3  pt+ 1 qt 87 93 84 
LSD (.05) ' 8 H 
Table 9. Sunflower Weed Control Demonstration 
RCB; 4 reps 
Variety: AgriPro AP3100 
Planting Date: 5/20/99 
PPIIPRE: 5/20/99 
POST: 6/16/99; Sunflower 4 If; 
Grft 2-5 in; Rrpw 2·3 in. 
Soil: Clay loam; 3.9% OM; 6.3 pH 
Precipitation: 
PPIIPRE 
POST 
1"  week 
2fld week 
1" week 
2- week 
0.15 inches 
0.1 1  inches 
1 .20 inches 
0.60 inches 
VCRR = Visual Crop Retponse Rating 
(O=no injury; 100= complete kill) 
Grft-= Green foxtail 
Rrpw • Redroot pigweed 
COMMENTS: Heavy foxtait. Pigweed flush wes reduced in treatments that had unsatisfactory foxtail 
control. Wet soil conditions appear to be a factor with preplant treatments. 
.. 
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Table 9. Sunflower Weed Control Demonstration (Continued 
Treatment Rate/A 
Check 
PREPLANT INCORPORATED 
Eptam 3.5 pt 
Treflan 1 .5 pt 
Treflan (3X) 3 pt 
Sonalan 2.67 pt 
Prowl 3 pt 
Treflan + Spartan 1 .5 pt + 4  oz 
SHAllOW PAEPLA1NT INCOAP.JlRA.TED 
Prowl 3 pt 
Dual II Magnum 2 pt 
SHALLOW PREPLANT INCORPORaTED & POSTEMERgEN'=E 
Spartan&Poest + COC 
Spartan&Poest + COC 
Valor&Poast + COC 
R644 7 &Poe st+ COC 
PREEMERGENCE 
Prowl 
Dual II Magnum 
Dual II Magnum (3X) 
Dual II Magnum+ Spartan 
Prowl + R6447 
R6447 
Prowl + Valor 
4 oz& 1 pt + 1 qt 
5.33 oz+ 1 pt+ 1 qt 
3 oz&1 pt+ 1 qt 
1 .875&1 pt+ 1 qt 
3 pt 
2 pt 
6 pt 
2 pt + 4  oz 
3 pt+ 1 .25 oz 
1 .875 oz 
3 pt + 2  oz 
PREEMERGENCE & POSTEMEl:U!EN�E 
Prowl + 2.4·0 ester& 3 pt+ 1 pt& 
Poast+ COC 1 pt+ 1 qt 
Prowl + Harmony Extra& 3 pt + . 5  oz& 
Poast +COC 1 pt+ 1 qt 
Spartan&Poast + COC 4 oz& 1 pt + 1 qt 
Spartan&Poast + COC 5.33 oz&.1 pt + 1  qt 
Prowl&Assert + X· 77 3 pt&1 .2 pt+ .25% 
Valor&Poast + COC 2 oz& 1 pt + 1 qt 
Valor&Poest + COC 3 oz& 1 pt + 1 qt 
R644 7 &Poest + COC 2.5 oz&.1 pt + 1  qt 
LSD (.05) 
. . I  
% VCRR % Grft % Rrpw Yield 
8/10l99 8/10/99 '8.1 1 CU99 lbs/A 
0 0 0 1226 
3 90 40 1863 
0 54 62 1798 
0 81 95 201 3  
3 79 94 2194 
0 66 94 2050 
0 73 93 2079 
0 59 80 1837 
3 58 51 1876 
3 98 74 1 988 
0 98 80 2278 
8 94 76 221 4 
0 97 45 201 1  
0 26 30 1 505 
0 77 73 1 781 
1 1  96 83 2065 
0 80 95 221 2 
0 50 45 1 408 
0 34 38 1438 
0 48 70 1720 
24 97 23 1484 
1 1  98 23 1 870 
3 97 73 1 987 
4 97 79 2086 
0 49 78 1 686 
4 94 86 2234 
1 4  95 95 2239 
0 97 38 2012 
B 9 1 3  304 
Table 10. Herbicide Tole,ance in Canola 
RCB; 4 reps 
Variety: See comments 
Planting Date: 4/23/99 
PPI/PRE: 4/23/99 
EPOST: 5/25/99; Canola 2·4 If. 
POST: 6/2/99; Canola 5 If, 4-7 in. 
Soil: Clay loam; 3.9% OM; 6.3 pH 
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Precipitation: 
PPI/PRE 
EPOST 
POST 
1 sr week 0.30 inches 
2nd week 1 .02 inches 
1 st week 0.1 1 inches 
2nc1 week 2.25 inches 
1 *1 week 2.25 inches 
2nd week 0.05 inches 
VCRR = Visual Crop Response Rating 
(O = no injury; 100=complete kill) 
COMMENTS: Varieties planted were: !Ml-Pioneer 45A7 1 ,  Liberty Link-Phoenix, and Roundup Ready· 
LG3295. No weed pressure, excellent crop growth. 
% VCRR Yield 
Jll'B=ttml!nl Rate/A 6/15/99 lbs/A 
LIBERTY LINK 
Check 0 1 567 
PREPLANT INCORPQAATED 
Sonalan 2.5 pt 1 1 564 
Treflan 2 pt 0 1 546 
SHALLOW PREPLANT INCORPORATED 
Dual II Magnum 1 .6 pt 0 1672 
Frontier 2 pt 0 1 578 
Surpass 3 pt 1 3  1 730 
PREPLANT INCORPORATED & PQSTEMERGENCE 
Treflan&Stinger 1 .5 pt&.33 pt 1 1 505 
Treflan&Herbicide 273 1 . 5  pt& 1 . 6  pt 3 1805 
Treflan&Liberty + AMS 1 .5 pt&20 02+3 lb 1 1 749 
EARLY POSTEM§RGENCE 
Liberty + AMS 34 oz + 3  lb 0 1 585 
Assure I I+  COC 8 oz+ 1 %  0 1 494 
Poast + COC 1 7  oz+ 1 .25% 0 1692 
Paramount + Sun-It II 5.33 oz+ 1 .25% 21 1489 
egSTEMERGENCE 
Liberty + AMS 34 oz + 3  lb 1691 
IMI 
Check 0 1 388 
EARLY PO§TEMERiENCE 
Accent + Harmony + COC .3 oz+ .083+ 1 %  0 1 342 
Motive + COC + 28% N 2 oz+ 1 .25% + 1 .25% 4 1422 
Motive + COC + 28% N 4 oz+ 1 .26% + 1 .25% 3 1 6 1 9  • 
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Table 10. Herbicide Tolerance in Canola {Continued • • . ) 
Treatment Rate/A 
ROUNDUP READY 
Check 
PREPLANT INCORPORATED & POSTEMERGENCE 
Treflan&Roundup Ultra +AMS 1 .5 pt&1 pt+S.5 lb/100 gal 
EARLY POSTEMERGENCE 
Roundup Ultra + AMS 1 pt + 8.5 lb/100 gal 
EARLY POSTt.MERG:ENC� & POSTEME'AGENCE 
Roundup Ultra + AMS& 1 pt+ 8.5 lb/100 gal& 
Roundup Ultra + AMS 1 pt+S.5 lb/100 gal 
LSD C.05} 
Table 1 1 .  Oat Herbicide Tolerance 
RCB; 4 reps 
Variety: Jerry 
Planting Date: 4/23/99 
POST: 5/25/99; Oat 4 If. 
LPOST: 6/1 0199; Oat 1 2· 1 5  in. 
Soil: Clay loam; 3.9% OM; 6.3 pH 
Precipitation: 
POST 
LPOST 
% VCRR 
6(1 5/99 
0 
3 
0 
6 
5 
1 "  week 
2no week 
1 st week 
2no week 
Yield 
l!f!IA 
1 1 95 
1340 
1457 
1 309 
246 
0.1 1 inches 
2.22 inches 
0.00 inches 
1 .20 inches 
VCRR = Visual Crop Response Rating 
(O=no injury; 100= complete kill) 
COMMENTS: Excellent crop. Includes X and 2X normal full rates. The 2,4·D treatments caused the 
most significant injury. 
Treatment 
Check 
POSTEMERGENCE 
2,4·0 amine 
2,4-0 amine 
2,4-D eater 
MCPA amine 
MCPA amine 
MCPA ester 
Bronate 
Bronate 
Rate/A 
1 pt 
2 pt 
1 pt 
1 pt 
2 pt 
1 pt 
1 pt 
2 pt 
% VCRR Yield 
Zl1Qli9 b-LliA 
0 1 22 
25 1 0 1  
38 91 
36 67 
3 1 20 , 1 1 3  
0 1 26 
1 1 1 9  
1 1 1 8  
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Table 1 1 .  Oat Herbicide Tolerance (Continued . .  .) 
% VCRR Yield 
Rate/A 7/1 0/99 bu/A Treatment 
POSTEMERGENCE 
Banvel + MCPA amine 
Starane 
3 oz + .5 pt 0 1 1 9  
.67 pt 0 124 
Starane 1 .33 pt 0 121  
Aim+ X-77 
Aim+ X-77 
.33 oz + . 25% 0 1 1 7  
.67 oz + . 25% 0 1 29 
Harmony Extra + X-77 .4 oz+ .25% 1 3  1 1 2 
1 pt+ 1 pt 3 1 1 6  
2 pt+ 1 pt 3 1 1 1  
Stampede CM + COC 
Stampede CM + COC 
Peak + X-77 .5 oz+.25% 0 1 1 9  
LATE POSTEMERGENCE 
MCPA amine 
Bronate 
LSD (.05) 
Table 12.  Weed Control in Alfalfa 
Demonstration 
Variety: Pioneer 5312 
Planting Date: 4/23/99 
PPI: 4/23/99 
EPOST: 6/2/99; Alfalfa 3-4 in; Grft 2·3 in; 
Rrpw 2 in. 
POST: 6/10/99; Alfalfa 7 in; Grft 5 in; 
Rrpw 3·7 in. 
Soil: Clay loam; 3.9% OM; 6.3 pH 
2 pt 
1 pt 
Precipitation: 
PPI 
EPOST 
POST 
0 
0 
iQ 
1 st week 
2ni:1 week 
1 n week 
2ne1 week 
1 n week 
2nc1 week 
106 
100 
1 1  
0.30 inches 
1 .02 inches 
2.25 inches 
0.05 inches 
0.00 inches 
1 .20 inches 
VCRR = Visual Crop Response Rating 
(0 • no injury; 100 .. complete kill) 
Grft = Green foxtail 
KOCZ = Kochis 
Rrpw = Redroot pigweed 
COMMENTS: Grass component required for foxtail control. Broedleaf control was excellent with most 
treatments. Crop response represents stunting from herbicide or weed/crop 
Treatment 
Check 
competition. 
PREPLANT INCQRPQRATED 
Pursuit 2L 
Raptor 
Eptam 
Treflan 
Rate/A 
3 oz 
3 oz 
2.9 pt 
1 .5 pt 
% VCRR % Grft % KOCZ % Rrpw 
ll_1 CH99 7/10/99 J/10191; 7J101:99 
0 0 0 0 
26 
6 
0 
0 
99 
88 
8 1  
99 
96 
84 
89 
96 
98 
99 
82 
98 
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Table 12. Weed Control in Alfalfa (Continued • • •  )
% VCRR % Grft % KOCZ % Rrpw 
Treatment Rate/A 7 10'98 1110, 1 7/10/99 711,0.�9 
EARLY POSTEMERGENCE 
Poast Plus + COC 1 .5 pt+ 1 qt 0 99 0 0 
POSTEM�RGENCE 
Buctril + Poast Plus + COC 1 pt+ 1 . 5  pt+ 1 qt 1 0  99 99 83 
Buctril 1 .5 pt 0 58 98 99 
Buctril 1 .5 pt 0 51 99 98 
EAHLY PQ:§{tfi!B� & !2§!€JMERG1:NCE 
Poast Plus + COC&2,4-08 
EARLY PQSTEMERGEf.i�E 
Pursuit + Sun-It II + 28 % N 
Rapt or+ Sun-It I I +  28 % N 
Oats + Poast Plus + COC 
Oats 
Table 13.  Recrop after Hail 
Demonstration 
PRE: 7/1 4/99 
1 .5 pt+ 1 qt& 1 .5 qt 0 
4 oz + 1 qt + 1 qt 0 
4 oz + 1 qt + 1 qt 0 
1 .5 pt+ 1 qt 30 
45 
Precipitation: 
99 99 99 
99 99 99 
99 99 99 
92 87 91 
46 90 98 
Soil: Silty clay loam; 3.2% OM; 6.3 pH 
PRE 1 st week 
2no week 
0.22 inches 
0.34 inches 
VCRA = Visual Crop Response Rating 
(O = no injury; 100= complete kill) 
COMMENTS: Simulated hail recrop evaluation. Crop injury may have been greater with higher 
precipitation. 
Sorghum Com Sunflower Alfalfa Millet Soybean 
% VCRR % VCRR % VCRR % VCRR % VCRR % VCRR 
7mDfmtlf1I figte1A :HH!9 9'1199 ill/ff jHJ99 Q1/]J9:9 � 
Check 0 0 0 0 0 0 
PREEMERGENCE 
Harness 1 .875 pt 0 0 0 1 0  90 1 5  
Hornet 2.25 oz 0 0 30 80 1 5  10 
Pursuit 2L 3 o::r 0 0 1 0  0 25 0 
Atrazine 1 .6 lb 0 0 50 99 0 25 
Balance 1.5 oz 0 0 15  99 30 10 
Commend 1 .6 pt 0 10 15  50 1 0  0 
Treflan 1 .6 pt 10 0 0 20 70 0 
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PERFORMANCE OF BT-CORN HYBRIDS EXPOSED TO 
VERY LIGHT UNIVOL TINE CORN BORER PRESSURE 
Michael A. Catangui 
Introduction: Bt-corn hybrids, being genetically modified organisms (GMOs), have 
received much attention during the 1 999 season. However, concerns centered on 
acceptance by the consumers and not on the agronomic or economic performance of 
these crops in the field. Bt-corn was planted in South Dakota for only the fourth 
season in 1999. Various seed companies are continuously introducing new hybrids. 
Although Bt -corn hybrids have been effective in preventing injury due to feeding by 
corn borer larvae, we have detected certain hybrids that do not necessarily improve 
yield when compared to an untreated conventional (non-Bt) isoline, or an isoline 
treated with a granular insecticide (please see our 1 996, 1 997, and 1 998 reports for 
South Shore and Beresford). Furthermore, some (but not all) Bt hybrids do retain 
more grain moisture at harvest, which may result in moisture dockage at the elevator 
or additional drying cost. 
Bt-corn was created for the main purpose of preventing injury from a specific 
life stage of an insect, i .e., the larval stage of the European corn borer. Since Bt 
hybrids have been planted for only the fourth season in 1 999, entomologists have not 
yet been able to conclusively answer the question: "What happens to Bt corn when 
corn borers are not present in damaging numbers?" In South Dakota, 1 999 was ideal 
for answering this question. Since 1 996, the objective of SDSU Extension 
Entomology has been to test various Bt-corn hybrids for efficacy in preventing corn 
borer damage, and investigate their potential economic advantage over untreated 
conventional hybrids and conventional hybrids treated with an insecticide. Results 
of our 1999 research at the SDSU Northeast Farm near South Shore, SD are reported 
in this article. 
Materials and Methods: Five hybrid groups (Garst, Golden Harvest, Mycogen, 
Maximizer, and Novartis) were evaluated for their performances against corn borers 
during the 1 999 growing season. Experimental design was a split-plot with the main 
plots arranged as randomized complete blocks. Main plot treatments were the 5 
hybrid groups while subplot treatments were the methods of controlling corn borers 
namely: ( 1 )  Hybrid with the Bt gene; (2) Non-Bt isoline of the hybrid; and (3) Non-Bt 
isoline treated with Pounce 1 .5G granular insecticide at the rate of 8 pounds of 
formulated material per acre. Granules were applied at whorl stage of corn. Main 
plot treatments were replicated 4 times. Each subplot was 4 rows wide ( 10  feet) by 
90 feet long. Damage due to early and late season larvae were observed by spfltting 
corn stalks and recording corn borer larvae feeding injuries in the stalks, ear shanks, 
and ears. Nocturnal moth flights of the (:Orn borer moth were monitored using a light 
trap. Rows 2 and 3 were left intact and harvested for yield, moisture content, and 
test weight data. Gross income was calculated as grain fresh weight (market value 
- moisture dockage). Corn market value was $, .45/bu, and moisture dockage was 
$0.05 per point over , 5% grain moisture. 
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Results and Discussion: The corn borer moth flight was very light in 1 999 compared 
to the previous year (Figure 1 ) .  Only about 30 moths per trap per night were 
collected during peak moth flight in 1 999 compared to about 200 moths per trap per 
night in 1 998. After splitting stalks, we determined that the number of corn stalks 
actually i nfested with larvae was negligible or close to zero percent. The sharp 
decline in the number of corn borer moths is hard to explain and may be due to 
several factors such as natural enemies and weather parameters that naturally 
regulate insect populations in the field. Historically, the NE research farm had high 
corn borer populations in 1 997 and 1 998. 
Four out of five Btwcorn hybrids showed declines in yield compared to their 
respective untreated non·Bt isolines{Figure 2). Again, this is the first year that we did 
not encounter significant corn borer infestations at this location, and the poor 
performance of Bt hybrids when corn borers are not present was unexpected. 
Moisture content of the grain was slightly higher in three of the Bt hybrids 
tested compared to untreated conventional isolines (Figure 3) even though harvest 
was very late at November 1 9. Most of the hybrids still had over 1 5% grain moisture 
at harvest. Test weight was slightly better in the Bt hybrids with Mycogen 2424 Bt 
showing a significant improvement in test weight (Figure 4). 
By multiplying yield (at 1 5% moisture) by the market value of corn at the time 
of harvest ( $1  . 45 per bushel} and subtracting a moisture dockage ( $0 .05 per 
percentage point over 1 5%), we recorded declines in gross incomes in four of the five 
Btwcorn hybrids tested (Figure 5). Reductions in income ranged from $4.84 to $26.55 
per acre, which is unacceptable considering the fact that Bt·corn seeds are usually 
more expensive than their conventional counterparts. Thus, a double penalty 
(expensive seeds and low yield) may have happened in 1 999 when corn borer 
pressure was almost nonexistent in the field. 
Our results do indicate the need to further test the economics of Btwcorn, 
especially during times when corn borer pressure is low. With Bt-corn, growers are 
betting that corn borers will be present in the field after planting and paying a 
premium for Bt seeds. Ideally, corn growers must be able to recoup the technology 
fee every time they choose Bt-corn (over the conventional corn borer control practice 
of scouting and treating whenever economic thresholds were reached) .  Lastly, 
although there has been a lot of concern regarding the acceptance of transgenic 
crops by foreign end local consumers, we must not ignore the agronomic and 
economic performance of these crops which are of vital importance to farming as a 
business. 
Acknowledgment: This research was supported in part by Agrevo USA, Mycogen 
Seeds, The J.C. Robinson Seed Company, FMC Corporation, Novartis Seeds, and the 
South Dakota Crop Improvement Association. I would like to thank Al Heuer end the 
Northeast Farm staff for planting and agronomic care of the experimental plots, and 
.. the SDSU Extension Weed Science crew for harvesting the crop. Thanks also to the 
1 999 Bt-corn crew (Dave Mills, Charlie McCone, Valessa Kllber, Eldon Clifford, and 
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1 999 OAT FOLIAR FUNGICIDE TRIAL 
M. Draper, D. Reeves, and L. Hall 
Oats are subject to a variety of foliar diseases. Among the diseases 
commonly encountered on oats are Septoria leafspot (S. svenae) and leaf or crown 
rust (Puccinla coronata) .  These diseases, being caused by fungi, often can be 
suppressed or managed through the application of fungicides. Other diseases such 
as red leaf, caused by barley yellow dwarf virus, are common but would not be 
expected to respond to fungicides. ln some years, a significant yield increase has 
been documented following multiple fungicide applications in the presence of light 
disease pressure. The purpose of the following study was to determine if a specific 
time of fungicide application could optimize the positive effects of foliar fungicide 
treatments on disease suppression, yield, and test weight of oats. 
Materials and Methods: 
1 999 trials were conducted at the Southeast Experiment Station (SE Farm), 
Northeast Research Station (NE Farm), and the Brookings Agronomy Station 
(Brookings). The plots at the SE Farm were lost due to flooding. Two cultivars 
were planted in the trial, 'Don•, which is susceptible to current races of crown 
rust, and 'Riser' which is resistant to current crown rust races and has a similar 
maturity to 'Don'. Dates of planting, rating, and harvest are listed in Table 1 .  
Fungicide treatments with either Dithane (mancozeb) or Folicur (tebuconizole) were 
applied at the 5-leaf stage, at flag leaf, at the boot stage, ten days after the boot 
stage, or at the boot stage and again ten days later. There were nine treatments 
plus an untreated check included in the trial (Table 2). The foliar fungicide 
treatments were the same at all locations. Treatments were replicated four times 
at Brookings, but only three times at NE Farm due to flooding damage. Plots were 
rated during the dough stage for overall disease and crown rust severity. The 
overall disease rating was a 0-5 scale, with a zero rating representing no disease 
and a five rating representing premature ripening. Crown rust was rated for 
percent diseased leaf area on the flag leaf. Yield and test weight measurements 
were taken following harvest. 
Folicur (tebuconizole) is a triazole fungicide with locally systemic activity 
that is not currently registered for use on oats. Folicur was tested experimentally 
because of its effectiveness against leaf disease on other cereal crops, particularly 
wheat. Dithane DF (mancozeb) was applied to the crop with the nonionic 
surfactant (NIS) Latron as a spreader-sticker, as recommended on the label. 
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Table 1 :  Dates of planting. fungicide applications, plot rating and harvest for the three locations. 
Location Mlbv:i-W Produc1 Data 
Brookings A9ronomv Planting -4,1 5/98 
Farm 
Fungicide application E•rly (5-leat stage) 5/28198 
Flag (Feeekes 8.5) 6/9/98 
Boot 6/14/98 
Boot + 10  days 6/25/98 
Rating 7/9/99 
Harvest -e,1198 
NE Parm Planting -4/18/98 
Fungicide application Carf.,. 5/27(98 
-i:i.tg 6n1se 
Boot 6(14/98 
Boot + 10 daya 6/25/98 
Rating 7f7198 
Harvest -8/1/98 
Results and Discussion 
In 1999 there was little crown rust pressure at the Brookings Agronomy 
Farm or the NE Farm. As a result, little effect of fungicide application was 
observed. 
Conditions were very favorable for growing oats at both the NE Farm and 
Brookings in 1 999. Yields and test weights were high. Yields ranged from 106 to 
111 bu/A and test weights ranged from 36.1 to 37 .1 lb/bu. No fungicide 
treatment significantly increased yield or test weight at any stage of crop 
development. These results indicate that in 1999, fungicide use on oats was not 
warranted. In many years a significant yield increase has been observed from 
multiple applications of a mancozeb containing fungicide. This response may be 
due to micronutrients supplied from the fungicide. In a good oat-growing 
environment with ample moisture, these effects may be minimized. 
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1 999 Spring Wheat Scab Foliar Fungicide Trial 
M. Draper, and J. Rudd 
Fusarium head blight (Scab) has been a recurring problem in wheat grown in 
South Dakota since the 1 993 epidemic. Scab is particularly a problem on spring 
wheat in the northeastern quarter of the state. Winter wheat, durum, and barley are 
also susceptible to scab, but because of smaller acreage, losses are not as significant. 
Scab can be managed through cultural methods, variety selection and �ungicides. No 
one fungicide can eliminate the disease. As such. a multi-faceted management 
program must be followed in fields with a history of scab. Pending the release of 
highly resistant or tolerant varieties, fungicides offer promise in suppressing scab and 
reducing losses. Since fungicides can only suppress, rather than eliminate the disease, 
screening is ongoing to identify the most effective products available. Ten treatments 
included in this trial were part of a thirteen state, uniform regional effort to evaluate 
fungicide performance for scab suppression under many different environments. In 
1 999, there was greater disease pressure from scab in South Dakota than in any 
other state in the trial. 
Materials and Methods: 
Trials were conducted at the Northeast Research Station (NE Farm) and a site 
near Groton, SD. A third location in Day County, SD was not planted due to flooding. 
Two varieties, Oxen and Ingot, were entered in the study. Nineteen treatments and 
an untreated check were included in the study. All fungicide treatments were applied 
at about 50% anthesis on the main tiller (Feekes 10.51 ), as outlined in Table 1 except 
for the Penncozeb and first BAS 500 treatments. The Penncozeb treatment was a 
split application of 1 pound/acre of Penncozeb applied at Feekes 10. 1 ,  the first sign 
of awns emerging from the boot, and again at Feekes 10.5 1 .  The BAS 500 treatment 
was applied at Feekes 1 0.3, about 50% heading and compared to the same product 
applied at Feekes 10.5 1 .  Treatments were rated 21 days after fungicide application, 
about the soft dough stage (Feekes 1 1 .2). The fungicide treatments and number of 
plots were the same at both locations. Treatments were replicated six times. Plot 
ratings Included scab incidence, the percentage of scabby heads per plot; scab 
severity, the proportion of scabby spike lets per infected head; scab index, the 
severity of disease in the plot (incidence X severity); percent flag leaf area diseased 
(largely tan spot}; and percent leaf rust present on the flag leaf. After harvest (Table 
1 ), treatments were compared with regard to grain yield and test weight, proportion 
of Fusarium damaged kernels (FOK) and for the level of vomitoxin or deoxynivalenol 
(DON) present in the harvested grain. The DON content was measured with gas 
chromatography at North Dakota State University. 
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The fungicides in the trial were tebuconizole {Folicur), propiconizole (Tilt), 
mancozeb {Penncozeb or Manzate 200), benomyl (Benlate), azoxystrobin (Ouadris), 
Stratego, BAS 500, and an unnamed experimental fungicide (Exp. I ) .  Mancozeb was 
applied alone as Penncozeb and as a component in the Benlate + mancozeb (Manzate 
200) treatment. Quadris was evaluated by itself at five different rates (Table 2). 
Benlate, Penncozeb, Folicur, Tilt, and BAS 500 were all applied with a nonionic 
surfactant (NIS). 
Table 1 :  Dates of planting, fungicide appl ications, plot rating and harvest for the two 
locations. 
Location Ac:lliR� Crop stage Dill!I 
Groton Planting Descriptive Feekes growth stage 4/19/98 
Fungicide applications Spikelet emergence (Feekes 10. t }  6/17/99 
50% heading (Feekes 10.3} 6/22/99 
Anthesis !Feekes 10.51 ! 6/23/98 
Rating Soft dough (Feekes 1 1 .21 7/14198 
Harvest 8/6/98 
NE Farm Planting 5/13198 
Fungicide applications Spikelet emergence {Feekes 1 O. 1 l 6/28/98 
50% heading (Feekes 10.31 7/2/99 
Anthes is (Feekes 10.5) 7/3/99 
Rating Soft dough !Feekes l 1.2) 7123/98 
Harvest ·a,, 3/98 
Results and Discussion: 
A survey of spring wheat in grower's fields indicated that scab was present at 
about 7.5% disease severity (scab index) across the state. This level of disease was 
similar to the average scab index values between the NE Farm and Groton. Some 
surveyed commercial spring wheat fields had scab indexes in excess of 1 0%. 
Results were similar at the two locations. The same products were generally 
effective at both sites. At the NE Farm, many treatments significantly reduced the 
scab index (Table 2), with BAS 500 applied at Feekes 1 0.3 and a 6 fl oz./A rate of 
Tilt providing the best overall scab suppression. Folicur did not provide the high level 
of scab suppression that It has provided in previous years. Leaf disease was very 
heavy at the NE Farm. Most of the leaf disease pressure developed later than normal, 
as the crop was heading and flowering. At the soft dough rating time there was 
greater than 50% of the flag leaf consumed by leaf diseases, primarily tan spot. Only 
slight leaf rust pressure occurred at this location. Little leaf disease was present on 
the two leaves directly below the flag leaf at full flag leaf emergence (Feekes 9). All 
treatments, except Benlate + mancozeb, significantly reduced leaf disease. This 
product combination may not weather wen if not allowed ample time to dry. Most of 
the leaf disease protection comes from the mancozeb component of the mix, and the 
.. 
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one pound of mancozeb applied per acre is a cut rate of what is usually applied from 
flag leaf disease suppression. Yield increases resulted for a combination of the scab 
suppression and the leaf disease suppression. These reductions in scab and foliar 
disease translated into a yield increase of O. 7 to 5 .  7 bushels per acre. 0 nly increases 
of two bushels per acre or greater were significant. BAS 500 and Folicur returned the 
greatest yield increases, respectively. No products significantly reduced FOK in the 
grain and only Benlate + mancozeb, the high rate of Folicur, and the low rate of 
Stratego significantly reduced the concentration of DON in the harvested grain. Some 
treatments actually increased FOK and DON in harvested grain. 
At Groton, the scab pressure was not as heavy as at the NE Farm. Only 5.0% 
damage was observed in the untreated control. Many treatments significantly reduced 
the scab index (Table 3}, with BAS 500 applied at Feekes 1 0.3 and a 6 fl oz.IA rate 
of Tilt providing the best scab suppression. All treatments, except one rate of the 
unnamed experimental fungicide, significantly reduced leaf disease. Unlike results 
from the NE Farm, Benlate + mancozeb and Penncozeb alone reduced disease 
significantly. There were no major rainfall events following fungicide application at 
Groton. Yield increases were dramatic at Groton. The effect was a result of a 
combination of the scab suppression and the leaf disease suppression, as at the NE 
Farm. These reductions in scab and foliar disease translated into a yield increase of 
4. 2 to 1 1  . 7 bushels per acre. All treatments significantly increased yield. BAS 500 
returned the greatest numeric yield increases. Both rates of Folicur, the high rate of 
Stratego, and Quadris at 0.25 # ai/A or 0. 125 # ai/A were comparable to the BAS 
500 treatment. FOK was significantly reduced in the grain with Folicur at either 4 or 
6 fl oz/A, Penncozeb, or the 4 fl oz/A rate of Tilt. Only Benlate + mancozeb 
significantly reduced DON levels in harvested grain. This phenomenon has been 
observed in previous years as well. Folicur at both the 4 and 6 fl oz/A rate reduced 
Don numerically, but not significantly. All Ouadris treatments significantly increased 
DON levels. BAS 500, a fungicide with a similar chemistry to Ouadris also increased 
DON. BAS 500 did not significanly change DON content at the NE Farm location 
while Ouadris treatments significantly increased DON at both sites. 
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Table 2: Results of fungicide treatment on several parameters of scab and foliar 
d.s:ease·SUl!l:Hessio-1'1 et NE Farm. Corumns reflect means o-f dam tram Oxen and lnmn:. 
DON" Treatment Scab Scab Scab Flag Leef Ftag FOK" Yield Test Weight 
CRate) Incidence Severity Index Disease Leaf (%) (ppm) (bu/A) (#/but 
(%)• (%) .. (%1••• (%) Rust 
(%) 
Untreated 45.7 20.4 9.6 56.3 1 .4 7.3 8.0 24.3 55.7 
Folicur 40.8 20.2 9.0 1 s.2· o.s· 7.0 7.5 2a.2· 56.4 
4 ti oz/A 
Benlate + 35.7" 1 8.8 7. 1·  50.4 1 .5 5.8 6.4· 26.0 56.6. 
Manzate 
0.5 #/A 
1 #IA 
Penncozeb 42.0 18.9 7.8 1 ,  .a· 1 .0 7.5 9.1 26.7
° 56.4 
1 #/A+ 
1 #/A 
BAS 500 33,3• 17.6 6.1· s.2· , . , 6.8 7.5 29.9° 57.9° 
0.25 1/A 
BAS 500 35_7• 1 7 . 1  6.4· 9.7· 0.3· 6. 1 8.9 30.1· 57.0
° 
0.25 #/A 
Stratego 36.3. 17 .6 6.5· 15.3
° o.s· 6.3 7.6 26.4. 56.6° 
1 4  fl oz/A 
Stratego 39.0 1 1 8.8 7.6 1 5,3• o.s· 6.4 6.3· 21.s· se.s• 
1 0  fl oz/A 
Quadris 37.3° 22.1 8.2 12 .  1· o.s· 8.3 9.5 21.s· 56.4 
0.2 # ai/A 
Quadris 39.2 19.6 7.9 1 1 .5• 0.4· 7.4 1 1 . 1  28.4° 56.5 
0.25#ai/A 
Tilt 37.8
° 19.6 7.4 13.7° o.8· 6.5 7.8 26.7 56.3 
4 fl oz/A 
Folicur 35.o· 1 7.4 6.4°
 1 3.0· o.6· 6.2 s.o· 2s.s· 56.3 
6 fl oz/A 
Tilt 3s.o· 17.0 6.,. 19.2° 0.4· 7.0 7.7 21.e· 66.3 
6 fl oz/A 
Quadris 38.8 19.7 7.7 , , .o· 0.9 8.8 1 1 .9 27.4
° 55.9 
2 fl oz/A 
Ouadris 40.5 2 , . ,  8.7 1a.1· 0.4· 8.9 10.6 26.9
° 55.7 
2 fl oz/A 
Folicur 40.3 19.3 8.6 1s.2· o.s· 7.7 9.1 21.s· 66.5 
4 fl oz/A 
Quadris 39.5 19.0 7.7 12.e· o.a· 8.0 10.2 27.7' 56.0 
0.15 llai/A 
EXPER. I 41.8 19.5 8.9 36.6° 1.0 7.8 10.5 26.0 56.4 
1 oz wt/A 
EXPER. I 46.0 23.2 1 1 .0 27.6° 0.9· 1 0.2 10.7 26.0 55.8 
2 oz wt/A 
EXPER. I 45.4 22.2 ,o.o 21 .a· ,.a 9.8 10.7 26.7 55.8 
3 oz wt/A 
LSD.v.. 7.1 IIIS 2.4 8.9 0.7 2,1 1 .3 2.0 0.8 • % of infected heads, based on 60 head sample • •  % infection of blighted heads • • •  % blighted heads X % infection on blighted heads , level of deoxynivalenol in sample, as detected by gas chromatography 
## % of Fusarium damaged heads as evaluated by visual examination . Indicates a significant improvement from the untreated check (P o.aa> 
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Table 3 :  Results of fungicide treatment on several parameters of scab and foliar 
disease suppression at Groton. Columns reflect means of data from Oxen and 
In Ot-
Sceb Scab Scab Flag Leaf Flag FOK' DON" Yield T•t Welght 
Treatment Incidence Severity Index Dlseate Leaf !%1 (ppm) (bu/A) (#/bu) 
(Rate) (%)• (%)•• (%) ... (%) Rust 
(%) • Untreated 17.0 28.6 5.0 31.4 3 1 .4 5.2 3.0 29.3 57.6 
Folicur 12 .0· 1e.s· 2.s· 8.4· 8.4· 3.1·  2.6 39.4" 65.4 
4 fl oz/A 
Benlate + 1 1 .0· 20.3· 2.9· 22.3· 22.3" 4.0 2.3· 35.4" 55.7 
Manzate 
0.5 II/A 
1 I/A 
Penncozeb 14.2 20.4" 2.9• 14.s· 14.s· 3.6· 3., 36.a· 55.4 
1 II/A+ 
1 I/A 
BAS 500 1 3.0 1 s.o• 2.6· s.o· 9.o· 3.8 4.9 41 .6. 56.8 
0.25 #/A 
BAS 500 1 7.7 1 s.s· 3.8 9.4· 9.4· 4.2 4.6 38.1· 56.0 
0.25 #/A 
Stratego 1 3.5 1s.s· 2.4· 8.2· a.2· 3.8 3.0 39_9• 66.4 
14 fl oz/A 
Stratego 14.3 1s.1· 2.s· 7.3· 7.3· 4.0 3.2 39,9• 55.8 
1 0  fl oz/A 
Quadris 16.7 20,3• 3.6 8.4· 8.4· 4.7 4.9 aa.1· 66.9 
0.2 II ai/A 
Quadris 16.2 1 6.4. 2.6· 6.9· 6.9· 5.2 6.0 40.4. 55.4 
0.2Slai/A 
Tilt 12.0· 1 4.6. 2.0· a.,· 8.1·  3.s· 3.3 3s.s· 55.3 
4 fl oz/A 
Folicur 9.8· 1 2.s· 1.3· s.o· 6.o· 3.3· 2.7 39, 1·  67.1 
6 fl oz/A 
Tilt 1 5.2 1 4.7. 2.3· 9.6· 9.6· 4.2 3.4 38.o· 55.1 
6 fl oz/A 
Ouadris 17.5 1e .o· 3.1· 1 1 . 1 •  1 1 . 1  • 5.8 5.5 38.7. 65.8 
2 fl oz/A 
Quadris 17.5 17.5" 3.2· e.,· 6.7· 5.8 5.7 ,o.o· 55.3 
2 fl OzlA 
Folicur 1 2.2· 1 1 .1· 1 .5· 9.1° 9.1· 3.3· 3.3 39.2• 56.5 
4 fl oz/A 
Ouadris 19.2 16.6. 3.2· 1 1 ,4• 1 1 .4• 4.6 5.0 36.9. 64.8 
0.1 6  #ai/A 
EXPER. I 18.7 19.3" 3.3· 22.1· 22.1· 5.8 3.9 34.1" 64.0 
1 oz wt/A 
EXPER. I 17.0 1 9.s· 3.9 22.a· 22.3" 5.3 4.3 34_9· 64.9 
2 oz wt/A 
EXPER. I 19.8 1 s.o· 3.2· 28.0 2a.o· 5.3 4.6 33.6" 56.0 
3 oz wt/A 
LSQ..1:1 4.3 1.1 ,� e....a 8..3 1.6 o., 2,, ·NS • % of infected heads, baaed on 50 head sample • •  % infection of blighted heads • • •  % blighted l'leads X % infection on blighted heads 
I Leve! of deoxynivalenol in sample, as detected by gas chromatography 
## % of Fusarium damaged heads as evaluated by visual examination • lndicatea a 1ignm� improvement from the untn:ated check (Po.os) 
• 
